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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide an aligner capable of 
suppressing the deterioration of a pattern image which may be 
caused by bubbles in liquid in the case of performing exposure 
treatment by filling the liquid between a projection optical 
system and a substrate. 

SOLUTION: The aligner for filling at least a part of the 
projecting optical system and the substrate P with liquid and 
exposing the substrate P by projecting a pattern image to the 
surface of the substrate P by the projecting optical system and 
the liquid is provided with a bubble detector 20 for detecting 
bubbles in the liquid filled between the projecting optical system 
and the substrate P. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which exposes said substrate by filling at least the part between a projection optical system 
and a substrate with a liquid, and projecting flie image of a pattem on a substrate through said projection 
optical system and said liquid. 

The aligner characterized by having the cellular detector which detects the air bubbles in the liquid between 
said projection optical systems and said substrates. 
[Claim 2] 

Said cellular detector is an aligner according to claim 1 characterized by detecting said air bubbles optically. 

[Claim 3] 

Said cellular detector is an aligner according to claim 2 characterized by having the projection system which 
projects light on said liquid, and the light-receiving system which receives the light from said liquid. 
[Claim 4] 

Scan exposure is carried out while said substrate moves to a predetermined scanning direction, 

Said projection system is an aligner according to claim 3 characterized by projecting light from the location 

left to said scaiming direction to the optical axis of said projection optical system. 

[Claim 5] 

It has the feeder which supplies said liquid. 

Said liquid is an aligner according to claim 4 characterized by flowing between said projection optical 
systems and said substrates to said scanning direction and parallel during said scan exposure. 
[Claim 6] 

Said cellular detector is the aligner of claim 3-5 characterized by detecting the amount of said air bubbles 
given in any 1 term based on the luminous intensity detected by said light-receiving system. 
[Claim 7] 

The aligner of claim 1-6 characterized by judging whether exposure of said substrate was performed 
appropriately based on the detection result of said cellular detector given in any 1 term. 
[Claim 8] 

The air bubbles by said cellular detector are detected during each exposure of two or more shot fields on 
said substrate, 

The aligner according to claim 7 characterized by memorizing the shot field where image formation of the 
image of said pattem was not appropriately performed with said air bubbles based on this detection result. 
[Claim 9] 

In the aligner which exposes said substrate by filling at least the part between a projection optical system 
and a substrate with a liquid, and projecting the image of a pattem on a substrate through said projection 
optical system and said liquid. 

The aligner characterized by having **** detection equipment which detects that some [ at least ] liquids 
between said projection optical systems and said substrates go out. 
[Claim 10] 

Said **** detection equipment is an aligner according to claim 9 characterized by detecting optically that 
the liquid between said projection optical systems and said substrates goes out. 
[Claim 11] 

Said **** detection equipment is an aligner according to claim 10 characterized by having the projection 
system which projects light on said liquid, and the light-receiving system which receives the light fi-om said 
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liquid. 
[Claim 12] 

Said **** detection equipment is an aligner according to claim 1 1 characterized by detecting that said liquid 
goes out by the non-incidence to said light-receiving system of the light from said liquid. 
[Claim 13] 

In the aligner which irradiates exposure light through a projection optical system and a liquid at a substrate, 
and exposes said substrate, 

The aligner characterized by having the gas detection system which detects the existence of the gas part in 
the optical path of said exposure light. 
[Claim 14] 

Said gas detection system is an aligner according to claim 13 characterized by detecting the air bubbles in 
the optical path of said exposure light. 
[Claim 15] 

Said gas detection system is an aligner according to claim 13 or 14 characterized by detecting whether the 
optical path of said exposure light is filled with the liquid. 
[Claim 16] 

The aligner of claim 13-15 characterized by judging the propriety of exposure initiation of said substrate 
based on the output of said gas detection system given in any 1 term. 
[Claim 17] 

Said gas detection system is the aligner of claim 13-16 characterized by detecting the existence of the gas in 
the optical path of said exposure light during exposure of said substrate given in any 1 term. 
[Claim 18] 

Said gas detection system is the aligner of claim 13-17 characterized by detecting said gas part optically 
given in any 1 term. 
[Claim 19] 

Said gas detection system is an aligner according to claim 1 8 characterized by having the field location 
detection function to detect the field location of said substrate by receiving the reflected light, while 
projecting detection light on said substrate through the liquid on said substrate. 
[Claim 20] 

In the aligner which irradiates exposure light through a projection optical system and a liquid at a substrate, 
and exposes said substrate, 

While projecting detection light on said substrate through the liquid on said substrate, the detection light 
reflected on said substrate is received, and it has the field location detection system which detects the field 
location of said substrate, 

The aligner characterized by being based on the output of said field location detection system, and detecting 
the existence of the gas part in the optical path of said detection light. 
[Claim 21] 

Said detection light is an aligner according to claim 20 characterized by passing the optical path of said 
exposure light. 
[Claim 22] 

The aligner according to claim 20 or 21 characterized by detecting the air bubbles in the optical path of said 
detection light based on the output of said field location detection system. 
[Claim 23] 

The aligner of claim 20-22 characterized by judging the propriety of exposure initiation of said substrate 
based on the output of said field location detection system given in any 1 term. 
[Claim 24] 

The aligner of claim 20-23 characterized by detecting the existence of the gas in the optical path of said 
detection light during exposure of said substrate based on the output of said field location detection system 
given in any 1 term. 
[Claim 25] 

Said field location detection system is the aligner of claim 20-24 characterized by projecting two or more 
detection light on said substrate given in any 1 term. 
[Claim 26] 

Said field location detection system is the aligner of claim 20-25 characterized by projecting said detection 
light on said substrate through some optical members of said projection optical system given in any 1 term, 
[Claim 27] 
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The device manufacture approach characterized by using the ahgner of claim 1 - claim 26 given in any 1 
term. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the aligner which exposes a pattem to a substrate through a projection optical 
system where at least the part between a projection opticeil system and a substrate is filled with a liquid, and 
the device manufacture approach using this aligner. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattem formed on the mask on a photosensitive substrate. The 
aligner used at this photolithography process has the mask stage which supports a mask, and the substrate 
stage which supports a substrate, and it imprints the pattem of a mask to a substrate through a projection 
optical system, moving serially on a mask stage and a substrate stage. Since it corresponds to much more 
high integration of a device pattem in recent years, the further high resolution-ization of a projection optical 
system is desired. The resolution of a projection optical system becomes so high that the numerical aperture 
of a projection optical system is so large that the exposure wavelength to be used becomes short. Therefore, 
exposure wavelength used with an aligner is short-wavelength-ized every year, and the numerical aperture 
of a projection optical system is also increasing. And although the exposure wavelength of the current 
mainstream is 248nm of KrF excimer laser, no less than 1 93nm of the ArF excimer laser of short 
wavelength is being put further in practical use. Moreover, in case it exposes, the depth of focus (DOF) as 
well as resolution becomes important. Resolution R and the depth of focus delta are expressed with the 
following formulas, respectively. 
R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of a projection optical system, and kl and k2 is [ lambda of exposure 
wavelength and NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength 
lambda is shortened and numerical aperture NA is enlarged from a formula and (2) ^es, it turns out that 
the depth of focus delta becomes narrow. 
[0003] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate fi-ont face 
agree to the image surface of a projection optical system, and there is a possibility that the margins at the 
time of exposure actuation may run short. Then, the immersion method which considers as the approach of 
shortening exposure wavelength substantially and making the depth of focus large, for example, is indicated 
by the following patent reference 1 is proposed. This immersion method expands the depth of focus by 
about n times while it improves resolution using filling between the underside of a projection optical system, 
and substrate front faces with liquids, such as water and an organic solvent, and the wavelength of the 
exposure light in the inside of a liquid being set to 1/n in air (n being usually 1 .2 to about 1.6 at the 
refractive index of a liquid). 

[Patent reference 1] International disclosure/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

When performing exposure processing with an immersion method and gas parts, such as air bubbles, exist in 
the liquid between a projection optical system and a substrate (especially front face of a substrate), there is a 
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possibility that the pattern image formed on a substrate with these air bubbles (gas part) may deteriorate. For 
example, air bubbles may be generated in a liquid not only when contained in the liquid currently supplied, 
but after the supply. When the poor image formation of the image of such a pattern is left, after becoming a 
final device, it will discover as a defective, and there is a possibility of causing lowering of device 
productivity. 
[0005] 

Moreover, in case exposure processing based on an immersion method is performed, the case where the 
condition that a Hquid is not filled with a certain cause at least in the part between a projection optical 
system and a substrate produces that it becomes impossible operating the liquid feeder which supplies a 
liquid between a projection optical system and a substrate etc., and a gas part is formed can be considered. 
That is, there is a possibiHty tfiat it may be projected on a substrate, without all or some of image of a pattern 
minding a liquid. In this case, when the image of a pattem may not carry out image formation and leaves it 
on the substrate, a poor thing cannot be discovered until it becomes a final device, but there is a possibility 
of causing lowering of productivity. 
[0006] 

Moreover, if a gas part exists in the image surface side of a projection optical system and it is not fully filled 
with a liquid although various kinds of measurement may be performed through the liquid by the side of the 
image surface of a projection optical system when using an immersion method, a measurement error may 
occur or it may lapse into measurement disabling. 
[0007] 

Also when this invention is made in view of such a situation and it uses an immersion method, it aims at 
offering the aligner which can suppress lowering of productivity, and the device manufacture approach 
using this aligner. Moreover, a liquid is filled between a projection optical system and a substrate, and in 
case exposure processing is carried out, it aims at offering the aligner which can detect degradation of the 
pattem image resulting firom the air bubbles in a liquid etc., and the device manufacture approach using this 
aligner. Moreover, it aims at offering the aligner which can suppress lowering of the productivity resulting 
fi-om a liquid not being filled between a projection optical system and a substrate, and the device 
manufacture approach using this aligner. Moreover, this invention aims at offering the aligner which can 
suppress generating of poor exposure and poor measurement, and the device manufacture approach using 
this aligner, also when using an immersion method. 
[Means for Solving the Problem] 
[0008] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the 
following matched with drawing 1 shown in the gestalt of operation - drawing 16 . 

By the aligner (EX) of this invention filling at least the part between a projection optical system (PL) and a 
substrate (P) with a liquid (50), and projecting the image of a pattem on a substrate (P) through a projection 
optical system (PL) and a liquid (50) In the aligner which exposes a substrate (P), it is characterized by 
having the cellular detector (20) which detects the air bubbles in the liquid (50) between a projection optical 
system (PL) and a substrate (P). 

Moreover, the device manufacture approach of this invention is characterized by using the aligner (EX) of 

the above-mentioned publication. 

[0009] 

According to this invention, in case exposure processing is carried out based on an immersion method, the 
information about the air bubbles in the liquid between the projection optical systems and substrates which 
are the part greatly involved in pattem imprint precision can be detected by detecting the air bubbles in the 
liquid between a projection optical system and a substrate with a cellular detector. Therefore, since poor 
exposure (defect shot) can be grasped based on this detection result, the suitable measures for maintaining 
high device productivity can be taken. 
[0010] 

By the aligner (EX) of this invention filling at least the part between a projection optical system (PL) and a 
substrate (P) with a liquid (50), and projecting the image of a pattem on a substrate (P) through a projection 
optical system (PL) and a liquid (50) In the aligner which exposes a substrate (P), it is characterized by 
having **** detection equipment (20) which detects that some [ at least ] liquids (50) between a projection 
optical system (PL) and a substrate (P) go out. 
[0011] 

According to this invention, in case exposure processing is carried out based on an immersion method, it can 
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detect whether the liquid between a projection optical system and a substrate went out with **** detection 
equipment. Therefore, based on this detection result, generating of poor exposure and a defect shot can be 
grasped at an early stage, and the suitable measures for not generating the defect device resulting from a 
liquid piece can be taken. For example, when a water break is detected, generating of poor exposure and a 
defect shot can be suppressed because it is made to expose after the water break is solved. 
[0012] 

The aligner of this invention is characterized by having set to the aligner which irradiates exposure light 
through a projection optical system and a liquid at a substrate, and exposes said substrate, and having the gas 
detection system which detects the existence of the gas part in the optical path of said exposure light. 
[0013] 

According to this invention, it can grasp whether by detecting the existence of the gas part in the optical path 
of exposure light by the gas detection system, during exposure of a substrate, it originated in the gas part and 
the poor image formation and the defect shot of a pattern image arose, and the suitable measures for 
maintaining high device productivity can be taken. Moreover, since exposure of a substrate can be started 
after checking that there is no gas part into the optical path of exposure light, generating of a defect device 
can also be suppressed. 
[0014] 

In the aligner which irradiates exposure light through a projection optical system and a liquid at a substrate, 
and exposes said substrate, while the aligner of this invention projects detection light on said substrate 
through the liquid on said substrate It is characterized by receiving the detection light reflected on said 
substrate, having the field location detection system which detects the field location of said substrate, being 
based on the output of said field location detection system, and detecting the existence of the gas part in the 
optical path of said detection light. 
[0015] 

The field location detection system which detects the field positional information of a substrate through a 
liquid according to this invention is used, by detecting the existence of the gas part in the optical path of the 
detection light, it can grasp whether it originated in the gas part and the poor image formation and the defect 
shot of a pattern image arose during exposure of a substrate, and the suitable measures for maintaining high 
device productivity can be taken. Moreover, the existence of a gas part can be detected by using a field 
location detection system also [ system / which detects the existence of a gas part / gas detection ], without 
complicating an equipment configuration. 
[Effect of the Invention] 
[0016] 

According to this invention, in case exposure processing is carried out based on an immersion method, the 
gas part containing the air bubbles in the liquid between the projection optical systems and substrates which 
are the part greatly involved in pattem imprint precision by the cellular detector or the gas detection system 
can be detected. Moreover, it is also detectable whether the liquid between a projection optical system and a 
substrate went out and whether it is filled with liquids for exposure or measurement with the image surface 
side of a projection optical system enough again. Therefore, the suitable measures for maintaining good 
productivity based on this detection result can be taken. 
[Best Mode of Carrying Out the Invention] 
[0017] 

Hereafter, it explains, referring to a drawing about the aligner and the device manufacture approach of this 
invention. Drawing 1 is the outline block diagram showing 1 operation gestalt of the aligner of this 
invention. 

The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study system 
IL which illuminates the mask M currently supported by the substrate stage PST which supports Substrate P, 
and the mask stage MST with the exposure light EL The projection optical system PL which carries out 
projection exposure of the image of the pattem of the mask M illuminated with the exposure light EL at the 
substrate P currently supported by the substrate stage PST It connected with the control unit CONT and 
control unit CONT which carry out generalization control of the actuation of the whole aligner EX, and has 
the storage MRY which memorizes the information about exposure processing, and the display DS which 
displays the information about exposure processing. 
[0018] 

Here, with this operation gestalt, carrying out the synchronized drive of Mask M and the substrate P to 
mutually different sense (hard flow) in a scanning direction as an aligner EX, the case where the scanning 
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aligner (the so-called scanning stepper) which exposes the pattern formed in Mask M to Substrate P is used 
is made into an example, and it explains. Let [ the direction which is in agreement with the optical axis AX 
of a projection optical system PL ] a direction (non-scanning direction) vertical to X shaft orientations, Z 
shaft orientations, and Y shaft orientations be Y shaft orientations for the direction of a synchronized drive 
of Mask M and Substrate P (scanning direction) in the following explanation in a flat surface vertical to Z 
shaft orientations and Z shaft orientations. Moreover, let the directions of the circumference of the X-axis, a 
Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. In addition, a "substrate" here 
contains the reticle the "mask" had the device pattern by which cutback projection is carried out formed on a 
substrate including what applied the resist on the semi-conductor wafer. 
[0019] 

The illumination-light study system IL illuminates the mask M currently supported by the mask stage MST 
with the exposure light EL, and has the adjustable field diaphragm which sets up the lighting field on the 
condensing lens which condenses the exposure light EL from an optical integrator and an optical integrator 
which equalizes the illuminance of the flux of light injected from the light source for exposure, and the light 
source for exposure, a relay lens system, and the mask M by the exposure light EL in the shape of a slit. The 
predetermined lighting field on Mask M is illxmiinated by the illumination-light study system IL with the 
exposure light EL of uniform illuminance distribution. As an exposure light EL injected from the 
illumination-light study system IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV 
light), such as the bright line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength 
of 248nm), etc. which are injected, for example from a mercury lamp, and ArF excimer laser light 
(wavelength of 193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used 
with this operation gestalt. 
[0020] 

that to which a mask stage MST supports Mask M — it is — the inside of a flat surface vertical to the optical 
axis AX of a projection optical system PL, i.e., XY flat surface, — two-dimensional — minute to movable 
and theta Z direction - it is pivotable. A mask stage MST is driven with the mask stage driving gears 
MSTD, such as a linear motor. The mask stage driving gear MSTD is controlled by the control unit CONT. 
The location of the two-dimensional direction of the mask M on a mask stage MST and an angle of rotation 
are measured on real time by the laser interferometer, and a measurement result is outputted to a control unit 
CONT. A control device CONT positions the mask M currently supported by the mask stage MST by 
driving the mask stage driving gear MSTD based on the measurement result of a laser interferometer. 
[0021] 

A projection optical system PL carries out projection exposure of the pattern of Mask M for the 
predetermined projection scale factor beta at Substrate P, it consists of two or more optical elements (lens), 
and these optical elements are supported by the lens-barrel PK as a metal member. In this operation gestalt, 
the projection scale factor beta of a projection optical system PL is the cutback system of 1/4 or 1/5. In 
addition, any of unit systems and an amplification system are sufficient as a projection optical system PL, 
Moreover, the optical element (lens) 60 is exposed to the head side (Substrate P side) of the projection 
optical system PL of this operation gestalt from Lens-barrel PK. This optical element 60 is formed possible 
[ attachment and detachment (exchange) ] to Lens-barrel PK. 
[0022] 

The substrate stage PST is equipped with Z stage 51 which holds Substrate P through a substrate holder, X- 
Y stage 52 which supports Z stage 51, and the base 53 which supports X-Y stage 52 in support of Substrate 
P. The substrate stage PST is driven with the substrate stage driving gears PSTD, such as a linear motor. The 
substrate stage driving gear PSTD is controlled by the control unit CONT. By driving Z stage 51, the 
location in the location (focal location) in Z shaft orientations of the substrate P currently held at Z stage 51 
and thetaX, and the direction of thetaY is controlled. Moreover, the location (it is [ the image surface of a 
projection optical system PL and ] the location of an parallel direction substantially) in the XY direction of 
Substrate P is controlled by driving X-Y stage 52. That is, Z stage 51 controls the focal location and tilt 
angle of Substrate P, and doubles the front face of Substrate P with the image surface of a projection optical 
system PL by the autofocus method and the auto leveling method, and X-Y stage 52 performs positioning in 
X shaft orientations and Y shaft orientations of Substrate P. In addition, it cannot be overemphasized that a 
Z stage and an X-Y stage may be prepared in one. 
[0023] 

The migration mirror 54 is formed on the substrate stage PST (Z stage 51). Moreover, the laser 
interferometer 55 is formed in the location which counters the migration mirror 54. The location of the two- 
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dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are measured on 
real time by the laser interferometer 55, and a measurement result is outputted to a control unit CONT. A 
control device CONT positions the substrate P currently supported by the substrate stage PST by driving the 
substrate stage driving gear PSTD based on the measurement result of a laser interferometer 55. 
[0024] 

With this operation gestalt, while shortening exposure wavelength substantially and improving resolution, in 
order to make the depth of focus large substantially, an immersion method is applied. Therefore, while 
imprinting the image of the pattern of Mask M on Substrate P at least, the predetermined liquid 50 is filled 
between the front face of Substrate P, and the apical surface (underside) 7 of the optical element 60 by the 
side of the substrate P of a projection optical system PL (lens). As mentioned above, the lens 60 is exposed 
to the head side of a projection optical system PL, and the liquid 50 is constituted so that only a lens 60 may 
be contacted. Thereby, the corrosion of the lens-barrel PK which consists of a metal etc. is prevented. Pure 
water is used for a liquid 50 in this operation gestalt. Pure water can penetrate this exposure light EL, when 
not only ArF excimer laser light but exposure light EL is made into far-ultraviolet light (DUV light), such as 
the bright line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), 
etc. which are injected from a mercury lamp. 
[0025] 

Aligner EX is equipped with the apical surface (apical surface of a lens 60) 7 of a projection optical system 
PL, the liquid feeder 1 which supplies the predetermined liquid 50 to the space 56 between Substrates P, and 
the liquid recovery system 2 which collects the liquids 50 of space 56. The liquid feeder 1 is for filling at 
least the part between a projection optical system PL and Substrate P with a liquid 50, and is equipped with 
a tank, a booster pump, etc. which hold a liquid 50. The end section of a supply pipe 3 is connected to the 
liquid feeder 1, and the supply nozzle 4 is connected to the other end of a supply pipe 3. The liquid feeder 1 
supplies a liquid 50 to space 56 through a supply pipe 3 and the supply nozzle 4. The liquid feeder 1 sets up 
the temperature of the liquid 50 supplied to space 56 to the same extent as the temperature in the chamber in 
which Aligner EX is held (for example, 23 degrees C). 
[0026] 

The liquid recovery system 2 is equipped with the tank which holds a suction pump and the collected liquid 
50. The end section of the recovery tubing 6 is connected to the liquid recovery system 2, and the recovery 
nozzle 5 is connected to the other end of the recovery tubing 6. The liquid recovery system 2 collects the 
liquids 50 of space 56 through the recovery nozzle 5 and the recovery tubing 6. In case a liquid 50 is filled 
to space 56, a control unit CONT drives the liquid recovery system 2, and collects the liquids 50 of the 
specified quantity from space 56 per unit time amount through the recovery nozzle 5 and the recovery 
tubing 6 while it drives the liquid feeder 1 and supplies the liquid 50 of the specified quantity per unit time 
amount to space 56 through a supply pipe 3 and the supply nozzle 4. Thereby, a liquid 50 is arranged in the 
apical surface 7 of a projection optical system PL, and the space 56 between Substrates P. 
[0027] 

Aligner EX is equipped with the cellular detector 20 which detects the air bubbles in the liquid 50 of the 
space 56 between a projection optical system PL and Substrate P. The cellular detector 20 detects the air 
bubbles in a liquid 50 optically, and is equipped with the projection system 21 which projects detection light 
on the liquid 50 of space 56, and the light-receiving system 22 which receives the detection light from the 
liquid 50 of space 56. By projecting detection light fi-om dip to the front face of Substrate P, the projection 
system 21 projects detection light on the liquid 50 of space 56. The projection system 21 projects detection 
light to the front face of Substrate P from the location left to the optical axis AX of a projection optical 
system PL to X shaft orientations which are scaiming directions of Substrate P. With this operation gestalt, 
the projection system 21 is formed in the location left in the direction of -X to the optical axis AX of a 
projection optical system PL, and the light-receiving system 22 is formed in the location left in the direction 
of +X to the optical axis AX of a projection optical system PL. 
[0028] 

Drawing 2 is the front view showing the lower part, the liquid feeder 1, the liquid recovery system 2, etc. of 
a projection optical system PL of Aligner EX. In drawin g 2 , point 60A leaves only a part required for a 
scanning direction, and the lens 60 of the lowest edge of a projection optical system PL is formed in Y shaft 
orientations (non-scanning direction) in the shape of [ long and slender ] a rectangle. At the time of scan 
exposure, some pattern images of Mask M are projected on the projection field PA of the rectangle [ directly 
under ] of point 60 A, and Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V 
(beta is a projection scale factor) through X-Y stage 52 to a projection optical system PL synchronizing with 
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Mask M moving in the direction of -X (or the direction of -i-X) at a rate V. And after exposxire ending to one 
shot field, the next shot field moves to a scan starting position by stepping of Substrate P, and exposure 
processing to each shot field is hereafter performed one by one by step - and - scanning method. With this 
operation gestalt, it is set up so that a Hquid 50 may be poured to the scanning direction of Substrate P, and 
parallel. 
[0029] 

Drawing 3 is drawing showing the physical relationship of point 60A of the lens 60 of a projection optical 
system PL, the supply nozzle 4 (4A-4C) which supplies a liquid 50 to X shaft orientations, and the recovery 
nozzle 5 (5A, 5B) which collects liquids 50. In drawing 3 , the configuration of point 60A of a lens 60 is the 
shape of a long and slender rectangle at Y shaft orientations, three supply nozzles 4A-4C are arranged at the 
direction side of +X, and two recovery nozzles 5A and 5B are arranged at the direction side of -X so that 
point 60A of the lens 60 of a projection optical system PL may be inserted into X shaft orientations. And the 
supply nozzles 4A-4C are connected to the liquid feeder 1 through a supply pipe 3, and the recovery nozzles 
5A and 5B are connected to the liquid recovery system 2 through the recovery tubing 4. Moreover, the 
supply nozzles 8A-8C and the recovery nozzles 9A and 9B are arranged at arrangement tuming around the 
supply nozzles 4A-4C and about 180 degrees of recovery nozzles 5 A and 5B. The supply nozzles 4A-4C 
and the recovery nozzles 9A and 9B are arranged by tums by Y shaft orientations, the supply nozzles 8A-8C 
and the recovery nozzles 5A and 5B are arranged by tums by Y shaft orientations, the supply nozzles 8A-8C 
are connected to the liquid feeder 1 through a supply pipe 10, and the recovery nozzles 9A and 9B are 
connected to the liquid recovery system 2 through the recovery tubing 1 1 . 
[0030] 

In addition, when moving Substrate P to the scanning direction (the direction of -X) shown by the arrow 
head Xa (refer to drawing 3 ) and performing scan exposure, supply and recovery of a liquid 50 are 
performed by the liquid feeder 1 and the liquid recovery system 2 using a supply pipe 3, the supply nozzles 
4A-4C, the recovery tubing 4, and the recovery nozzles 5 A and 5B. namely, in case Substrate P moves in 
the direction of -X While a liquid 50 is supplied between a projection optical system PL and Substrate P 
fi-om the liquid feeder 1 through a supply pipe 3 and the supply nozzle 4 (4A-4C) Liquids 50 are collected 
by the liquid recovery system 2 through the recovery nozzle 5 (5 A, 5B) and the recovery tubing 6, and a 
liquid 50 flows in the direction of -X so that between a lens 60 and Substrates P may be filled. When 
moving Substrate P to the scanning direction (the direction of +X) shown by the arrow head Xb on the other 
hand and performing scan exposure, supply and recovery of a liquid 50 are performed by the liquid feeder 1 
and the liquid recovery system 2 using a supply pipe 10, the supply nozzles 8A-8C, the recovery tubing 11, 
and the recovery nozzles 9A and 9B, namely, in case Substrate P moves in the direction of +X While a 
liquid 50 is supplied between a projection optical system PL and Substrate P from the liquid feeder 1 
through a supply pipe 10 and the supply nozzle 8 (8A-8C) Liquids 50 are collected by the liquid recovery 
system 2 through the recovery nozzle 9 (9 A, 9B) and the recovery tubing 1 1, and a liquid 50 flows in the 
direction of +X so that between a lens 60 and Substrates P may be filled. Thus, a control unit CONT pours a 
liquid 50 in the same direction as the migration direction of a substrate along the migration direction of 
Substrate P using the liquid feeder 1 and the liquid recovery system 2. Since the liquid 50 supplied through 
the supply nozzle 4 in this case from the liquid feeder 1 is drawn in space 56 with migration in the direction 
of -X of Substrate P, is made and flows, that the supply energy of the liquid feeder 1 is also small can supply 
a liquid 50 to space 56 easily. And also when scanning Substrate P by changing the direction which pours a 
liquid 50 according to a scanning direction in the which direction of the direction of +X, or the direction of - 
X, between the apical surface 7 of a lens 60 and Substrates P can be filled with a liquid 50, and high 
resolution and the large depth of focus can be obtained. 
[0031] 

Drawing 4 is the top view showing the outline configuration of the cellular detector 20. The projection 
system 21 and the light-receiving system 22 are formed so that the projection field PA on point 60A P of the 
lens 60 of a projection optical system PL, i.e., the substrate of a projection optical system PL, may be 
inserted into X shaft orientations. The projection system 21 has two or more projection area 21 A on a par 
with Y shaft orientations, and is projected on detection light from each of projection area 21 A to Substrate 
P. Whenever [ over the substrate P front face of the detection light on which it is projected from two or more 
projection area 21 A / incident angle ] is set as the same include angle, respectively. The light-receiving 
system 22 has two or more light sensing portion 22A corresponding to projection area 21 A of the projection 
system 21 . A liquid 50 will be passed, it will reflect on the front face of Substrate P, and the detection light 
on which it was projected from each of projection area 21 A will be received by light sensing portion 22A, if 
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there are no air bubbles into a liquid. 
[0032] 

Moreover, the light-receiving system 22 has the light sensing portions 22B and 22C arranged in the location 
as for which the detection light from the projection system 21 does not carry out direct incidence, and the 
scattered light which the detection light from the projection system 21 reflects in the air bubbles in a liquid 
is received by the light sensing portions 22B and 22C (dark field detection). 
[0033] 

Among two or more detection light on which it is projected from the projection system 21 , it is projected on 
a part of detection light LI among on Substrate P to the field (the projection field PA of a projection optical 
system PL) corresponding to point 60A of a lens 60, and a part of [ remaining ] detection light L2 is 
projected on them to the field of Y shaft-orientations both the outsides of the projection field PA. And the 
projection system 21 projects a part of [ at least ] detection light Le [ near the boundary section in Y shaft 
orientations of the projection field PA ] among two or more detection light. Since a liquid 50 is supplied to 
the part corresponding to the projection field PA between point 60A of a lens 60, and Substrate P (i.e., 
Substrate P top) from the liquid feeder 1 here, the part corresponding to this projection field PA is an 
immersion part. 
[0034] 

The mimetic diagram and drawing 7 (b) which looked at the condition that detection light was irradiated to 
the air bubbles 1 8 with which drawing 7 (a) has adhered to the front face of Substrate P, from the side are 
the top view of drawing 7 (a). 

When detection light is spot light and the path of the flux of light is Dl as shown in drawing 7 (a) for 
example, the detection light on Substrate P serves as the shape of an ellipse which makes X shaft 
orientations (scanning direction) a longitudinal direction as shown in drawing 7 (b) by projecting detection 
light from dip to Substrate P. The magnitude D2 of the longitudinal direction of the detection field of the 
shape of an ellipse on the substrate P of detection Hght is larger than the diameter Dl of the above. That is, 
although the magnitude in X shaft orientations of the detection field of detection light is set to Dl when 
detection light is irradiated from a perpendicular direction to the front face of Substrate P, for example, in X 
shaft orientations, air bubbles 18 are detectable [ in the larger detection field of D2 than Dl ] from dip by 
irradiating detection light. Therefore, in case the air bubbles 18 on the substrate P scanned to X shaft 
orientations are detected, air bubbles 1 8 will be detected in a larger detection field compared with the 
detection field of a path Dl , and its cellular detector 20 can improve the detection precision of air bubbles 
18. In addition, although detection light was explained as a spot light here, the same effectiveness is 
acquired even if detection light is slit light. 
[0035] 

Next, it explains, referring to flow chart drawing of drawing 5 about the procedure which exposes the 
pattern of Mask M to Substrate P through a projection optical system PL and a liquid 50 using the aligner 
EX which has the configuration mentioned above. 

If Substrate P is loaded to the substrate stage PST while Mask M is loaded to a mask stage MST, a control 
unit CONT will drive the liquid feeder 1 and the liquid recovery system 2, and will start the liquid supply 
actuation to space 56. Thereby, a liquid 50 is filled between the underside 7 (point 60A) of a projection 
optical system PL, and the projection field PA of Substrate P (step SI). 
[0036] 

Subsequently, a control device CONT driving the substrate stage PST, and scanning Substrate P to X shaft 
orientations, it illuminates Mask M with the exposure light EL from the illumination-light study system IL, 
and projects the pattem of Mask M on Substrate P through a projection optical system PL and a liquid 50. It 
can come, simultaneously a control unit CONT projects detection light from dip from the projection system 
21 to Substrate P (step S2). 

A control unit CONT carries out exposure processing to Substrate P, detecting the location in Z shaft 

orientations of a substrate P front face. 

[0037] 

The detection light on which it was projected by Substrate P from the projection system 21 passes through 
the inside of the liquid 50 currently filled in space 56, and it is projected on it to the projection field on 
Substrate P. Here, as shown in drawing 4 , when air bubbles 1 8 exist in the front face of the substrate P in a 
projection field (adhesion), the detection light on which it was projected by air bubbles 1 8 is scattered about. 
By a part of detection light on which it was projected by air bubbles 1 8 being scattered about, a strong light 
which is not detected carries out incidence to light sensing portions 22B and 22C, and the optical 
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reinforcement received by light sensing portion 22A corresponding to this detection light falls usual. The 
detection result of light sensing portions 22A, 22B, and 22C is outputted to a control unit CONT, and a 
control unit CONT detects whetlaer air bubbles exist on Substrate P based on the luminous intensity detected 
by this light-receiving system 22 (step S3). 
[0038] 

Here, a control unit CONT can calculate the magnitude and the amount of air bubbles 18 based on the 
luminous intensity detected by light sensing portions 22B and 22C. For example, since small air bubbles are 
scattered about in light at a bigger include angle, a control unit CONT can ask for the magnitude of air 
bubbles 18 based on the detection result of light sensing portions 22B and 22C by searching for the direction 
of the scattered light from air bubbles 1 8. Furthermore, the amount of the air bubbles 1 8 per unit area on 
Substrate P can also be calculated by detecting the luminous intensity which received light. 
[0039] 

While the location of the XY direction of Substrate P is pinpointed from the measurement result of a laser 
interferometer 55 at this time, the installation location in Y shaft orientations of light sensing portion 22 A 
which received the detection light on which it was projected by air bubbles 18 is also pinpointed based on a 
design value. Therefore, a control unit CONT can pinpoint the location where air bubbles 1 8 exist on 
Substrate P based on the information about the installation location of light sensing portion 22A to which 
the measurement result and the luminous intensity which receives light of a laser interferometer 55 fell. If 
the location where air bubbles 1 8 exist is pinpointed, a control unit CONT will memorize the positional 
information of these air bubbles 18 to Storage MRY (step S4). 
[0040] 

And as for a control unit CONT, the existence of the existence of air bubbles 18, the amount of air bubbles, 
etc. can detect the information about the air bubbles 1 8 about each of a shot field by projecting detection 
light to Substrate P, scanning Substrate P to X shaft orientations. 
[0041] 

Here, the threshold information about the air bubbles 18 of whether a pattern is imprinted in a desired 
pattern imprint precision to Substrate P is memorized by Storage MRY, This threshold contains the 
threshold about the magnitude of air bubbles 1 8, or the threshold about the amount (number) of the air 
bubbles 1 8 about one shot field. A control unit CONT compares with the cellular detection result by the 
cellular detector 20 the threshold information memorized by Storage MRY (step S5). 
[0042] 

The cellular detection result according [ a control unit CONT ] to the cellular detector 20 distinguishes 
whether it is said more than threshold (step S6). 

For example, when the small air bubbles 1 8 of a path are floating the inside of a liquid 50 slightly, even if 
air bubbles 1 8 exist in a liquid, a desired pattem imprint precision can be acquired. Then, the threshold 
about the amount and magnitude of air bubbles 1 8 is calculated beforehand, and if a cellular detection result 
is said below threshold, it can be judged appropriately that Substrate P can be exposed. That is, a control 
unit CONT judges whether exposure of Substrate P was performed appropriately based on the detection 
result of the cellular detector 20 with reference to the threshold information about the air bubbles memorized 
by Storage MRY. In addition, said threshold can be calculated experimentally for example beforehand, and 
is memorized by Storage MRY. 
[0043] 

If it judges that air bubbles 1 8 are below the above-mentioned thresholds (i.e., if it judges that exposure of 
Substrate P is performed appropriately), a control unit CONT will continue exposure processing. When, 
judging that air bubbles 1 8 are more than the above-mentioned thresholds on the other hand (i.e., if it judges 
that exposure of Substrate P is not appropriately performed by existence of air bubbles 1 8), a control unit 
CONT For example, Display DS and a non-illustrated alarm are driven, and interrupt exposure processing 
actuation, the purport in which the air bubbles more than tolerance (more than a threshold) exist is notified, 
or it deals with displaying the positional information of the air bubbles 1 8 on Substrate P with Display DS 
etc. (step S7). 
[0044] 

Here, as shown in drawing 6 , the case where it exposes about each of two or more shot fields SH on 
Substrate P is considered. In this case, even when it is judged that air bubbles 1 8 are more than the above- 
mentioned thresholds in step S6, a control unit CONT continues exposure processing. At this time, a control 
unit CONT detects the air bubbles 1 8 by the cellular detector 20 during each exposure of two or more shot 
fields SH on Substrate P, and memorizes shot field SH' to which image formation of the image of a pattem 
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was not appropriately performed with air bubbles 1 8 among two or more shot fields SH to Storage MRY 
with reference to the above-mentioned threshold information and the positional information of the air 
bubbles by the laser interferometer (step SB). 

And based on the information memorized to Storage MRY after exposure processing termination, shot field 
SH* to which image formation of the image of a pattern was not appropriately performed among two or more 
shot fields SH is excepted fi-om the exposure processing of another layer which continues after that, or 
reattaches a resist and is re-exposed. 
[0045] 

In this operation gestalt, in the projection field PA on Substrate P, it is projected on the detection light LI 
among two or more detection light, and is projected on the detection light Le to the both-sides boundary 
section of Y shaft orientations. Therefore, based on this detection light LI or the light-receiving result in the 
light-receiving system 22 of Le, it can judge whether the liquid 50 is filled in space 56. For example, if 
inconvenience, such as exfoliation of a liquid 50, arises near the boundary section of the projection field PA 
on Substrate P and the condition that the liquid 50 is not arranged in a part of space 56 arises, the optical 
path of the detection light Le changes, and light is not received by the light-receiving system 22, but it will 
be in a non-incidence condition. Therefore, a control unit CONT can judge whether the liquid 50 is filled in 
space 56 based on the light-receiving result of light sensing portion 22A which received the detection light 
Le. Moreover, for example, it becomes impossible by a certain cause operating the liquid feeder 1, and also 
when the liquid 50 between a projection optical system PL and Substrate P goes out (lost), it thinks. Also in 
this case, the optical path of the detection light LI changes, and it will be in a non-incidence condition to 
light sensing portion 22A. A control unit CONT can detect that the liquid of space 56 goes out based on the 
light-receiving result of light sensing portion 22 A. Thus, the cellular detector 20 also has the function as 
♦*** detection equipment to detect that the liquid 50 between a projection optical system PL and Substrate 
P goes out. 
[0046] 

Also in this case, a control unit CONT detects the Uquid piece by **** detection equipment 20 during each 
exposure of two or more shot fields SH on Substrate P, and memorizes shot field (defect shot field) SH' 
which the liquid piece produced during exposure among two or more shot fields SH to Storage MRY based 
on the location measurement result of a laser interferometer. And based on the information memorized to 
Storage MRY after exposure processing termination, shot field SH' to which it originated in the liquid piece 
among two or more shot fields SH, and image formation of the image of a pattern was not performed 
appropriately is excepted fi^om the exposure processing of another layer performed after that, or a resist is 
reattached and re-exposure is performed. 
[0047] 

In addition, although the **** detection equipment mentioned above is the configuration of detecting 
optically whether the liquid piece having arisen, it may constitute **** detection equipment with the 
flowmeter (flow rate detection equipment) formed in the supply pipe 3 and the supply nozzle 4 of the liquid 
feeder 1, for example. Flow rate detection equipment detects the liquid flow rate per unit time amount of the 
liquid 50 supplied to space 56, and outputs a detection result to a control unit CONT. It is judged that the 
liquid piece has produced the control unit CONT based on the detection result of flow rate detection 
equipment when the flow rate of a liquid is below a predetermined value. 
[0048] 

Moreover, the case where the space (gas part) of a comparatively big gas occurs in a liquid, when supply of 
a liquid is started fi-om the liquid feeder 1 and a gas remains in the image surface side of a projection optical 
system PL, and not only a small gas part like air bubbles but when, it thinks. Since the detection light LI 
will be in a non-incidence condition to light sensing portion 22A also in such a case, based on the light- 
receiving result of light sensing portion 22 A, the existence of the gas part by the side of the image surface of 
a projection optical system PL is detectable. Thus, the cellular detector 20 has not only detection of the air 
bubbles in a liquid but the fiinction to detect the existence of the gas part between a projection optical 
system PL and Substrate P. 
[0049] 

Since the cellular detector 20 which detects the air bubbles 1 8 in the liquid 50 filled in the space 56 between 
a projection optical system PL and Substrate P was formed as explained above, the suitable measures for 
maintaining good productivity can be taken by detecting the information on the air bubbles 1 8 in this space 
56 that influences pattern imprint precision greatly. And when air bubbles exist, only the device 
corresponding to the shot field imprinted appropriately can be used as a product, or the measures of 
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processing for a pattern once interrupting exposure processing forjudging whether the pattern having been 
appropriately imprinted based on the cellular detection result, and removing air bubbles can be taken. 
[0050] 

In addition, although this operation gestalt explained the case where the air bubbles 1 8 adhering to the front 
face of Substrate P were detected, since the luminous intensity received by the light-receiving system 22 
when detection light is irradiated by these air bubbles that are floating changes when air bubbles are floating 
in a liquid 50, it is also possible to detect the amount of the air bubbles which are floating in a liquid 50. 
Moreover, since the luminous intensities received by light sensing portions 22B and 22C with the detection 
light which detected the air bubbles which are floating, and the detection light which detected the air 
bubbles adhering to Substrate P differ, it is also possible to distinguish that to which the detected air bubbles 
are floating, or the thing adhering to Substrate P based on the light-receiving result of light sensing portions 
22B and 22C. Moreover, the information about the air bubbles adhering to the underside 7 of this projection 
optical system PL is also detectable by irradiating detection light to the underside 7 of a projection optical 
system PL. Moreover, a part of detection light from the projection system 21 may be used for detection of 
the surface location of Substrate P. 
[0051] 

In addition, with this operation gestalt, the projection system 21 can also be considered as the configuration 
which projects detection light on YZ flat surface and parallel to Substrate P, although improvement in 
detection precision is in drawing by projecting detection light on XZ flat surface and parallel from the 
scanning direction of Substrate P, and the distant direction to Substrate P. Moreover, you may make it scan 
Substrate P to X shaft orientations to this spot light, although this operation gestalt explained that the spot 
light (detection light) located in a line with Y shaft orientations to Substrate P was irradiated, scanning one 
spot light to Y shaft orientations, for example. [ two or more ] Or it is, even if it projects the spot light 
prolonged in Y shaft orientations on Substrate P, and it is **. Even if it is such a configuration, cellular 
detection actuation to the predetermined field of a substrate P front face can be performed. 
[0052] 

Moreover, in an above-mentioned operation gestalt, although the case where an immersion field was formed 
on Substrate P was explained, also when using the various measurement members and sensor on the 
substrate stage PST (Z stage 51) which is indicated by JP,2002-14005,A, JP,1 1-16816,A, JP,57-1 17238,A, 
JP,1 1-238680,A, JP,2000-97916,A, JP,4-324923,A, etc., it is possible [ it ] to fill the image surface side of a 
projection optical system PL with a liquid. When measuring through a liquid by such a measurement 
member and a sensor, and gas parts (air bubbles in Hquid etc.) exist in the image surface side of a projection 
optical system PL and there is a possibihty of becoming a measurement error, you may make it detect tiie 
existence of a gas part etc. using the cellular detector 20. 
[0053] 

Next, it explains, referring to drawing 8 about another operation gestalt of this invention, the sign same 
about a component the same as that of the operation gestalt mentioned above or equivalent is attached, and 
simple [ in the explanation ] in the following explanation, ~ or it omits. 

Drawing 8 is a side elevation in which it is shown near the point of a projection optical system PL. In 
drawing 8 , the liquid 50 is filled between the optical element 60 of the point of a projection optical system 
PL, and Substrate P, and the immersion field AR of a liquid 50 is formed on Substrate P. In addition, the 
recovery nozzle 5 which collects the liquids 50 on the supply nozzle 4 which supplies a liquid 50 on 
Substrate P, and Substrate P is not illustrated by drawing 8 . 
[0054] 

In addition, in the following explanation of this operation gestalt, although the case where Substrate P has 
countered with the optical element 60 of a projection optical system PL is explained, it is also the same as 
when the various measurement members and sensor on the substrate stage PST (Z stage 51) which is 
indicated by JP,2002-14005,A, JP,1 1-16816,A, JP,57-1 17238,A, JP,1 1-238680,A, JP,2000-97916,A, JP,4- 
324923,A, etc. have countered the optical element 60 of a projection optical system PL. 
[0055] 

Aligner EX is equipped with the focal detection system 70 which detects the field positional information of 
Substrate P. The focal detection system 70 has the projection system 71 and the light-receiving system 72 
which are prepared in the both sides across the projection field PA of a projection optical system PL, 
respectively, projects slant to the detection light La on a substrate P front face (exposure side) through the 
liquid 50 on Substrate P from the projection system 71, and receives the detection light (reflected light) La 
reflected on Substrate P by the light-receiving system 72. A control unit CONT detects the location (focal 
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location) and inclination in Z shaft orientations of the substrate P front face to predetermined datum level 
based on the light-receiving result of the light-receiving system 72 while controlling actuation of the focal 
detection system 70. In addition, although the projection system 71 and the light-receiving system 72 are 
formed in the location left to the projection field PA in each by the side of **X across the projection field 
PA in the example shown in drawing 8 , the projection system 71 and the light-receiving system 72 may be 
formed in each by the side of **Y across the projection field PA. 
[0056] 

The projection system 71 of the focal detection system 70 has two or more projection areas, and as shown in 
the mimetic diagram shown in drawing 9 , it projects two or more detection light La on Substrate P. 
Moreover, the Hght-receiving system 72 has two or more light sensing portions which responded to said two 
or more projection areas. Thereby, the focal detection system 70 can ask for each focal location in two or 
more matrix-like each point (each location) in a substrate P front face, for example, and can search for the 
position of the dip direction of Substrate P based on the focal location in two or more each point for which it 
asked. In addition, as a configuration of the focal detection system 70, what is indicated by JP,8-37149,A, 
for example can be used. A control device CONT controls the location in the location (focal location) in Z 
shaft orientations of the substrate P currently held at Z stage 51 and thetaX, and the direction of thetaY 
based on the detection result of the focal detection system 70 by driving Z stage 51 (referring to drawing 1 ) 
of the substrate stage PST through the substrate stage driving gear PSTD. That is, Z stage 51 operates based 
on the command from a control unit CONT based on the detection result of the focal detection system 70, 
controls the focal location (Z location) and tilt angle of Substrate P, and doubles the front face (exposure 
side) of Substrate P with the image surface formed through a projection optical system PL and a liquid 50. 
[0057] 

It retums to drawing 8 and the 1 st optical member 81 which can penetrate the detection light La injected 
from the projection system 71 of the focal detection system 70, and the 2nd optical member 82 which can 
penetrate the detection light La reflected on Substrate P are formed near the point of a projection optical 
system PL. The 1st optical member 81 and the 2nd optical member 82 are supported in the condition of 
having dissociated in the optical element 60 at the head of projection optical system PL. The 1st optical 
member 81 is arranged at the -X side of an optical element 60, and the 2nd optical member 82 is arranged at 
the +X side of an optical element 60, and is prepared in the location which can contact the liquid 50 of the 
immersion field AR in the location which does not bar the optical path of the exposure light EL, and 
migration of Substrate P. 
[0058] 

And as shown in drawing 8 , a liquid 50 is supplied on Substrate P from the liquid feeder 1 (refer to drawing 
i ) so that all the optical paths of the exposure light EL which passed the projection optical system PL 
during exposure processing of Substrate P, i.e., the optical path of the exposure light EL between an optical 
element 60 and Substrate P (the projection field PA on Substrate P), may be filled with a liquid 50. 
Moreover, all the optical paths of the exposure light EL between an optical element 60 and Substrate P are 
filled with a liquid 50, and when it is formed in a request condition so that the immersion field AR may 
cover all the projection fields PA on Substrate P, the liquid 50 which forms the immersion field AR is stuck 
to each of the end face of the 1st optical member 81 and the 2nd optical member 82 (contact). In the 
condition that the immersion field AR was formed on Substrate P, and the liquid 50 has stuck to each of the 
end face of the 1st optical member 81 and the 2nd optical member 82 All the optical paths between the 1st 
optical member 81 and the 2nd optical member 82 are filled with a liquid 50 among the optical paths of the 
detection light La injected from the projection system 71 of the focal detection system 70, and the reflected 
light La on the substrate P. Moreover, in the condition that all the optical paths of the detection light La were 
filled with the liquid 50, the detection light La injected from the projection system 71 of the focal detection 
system 70 is set up so that the projection field PA of the projection optical system PL on Substrate P may 
irradiate. 

In addition, there may be detection light irradiated by the location left to the scanning direction (X shaft 
orientations) of Substrate P to the outside of the projection field PA, especially the projection field PA. 

[0059] 

In the condition that the immersion field AR was formed in the state of the request, and all the optical paths 
of the detection light La between the 1st optical member 81 and the 2nd optical member 82 were filled with 
the liquid 50 The detection light La injected from the projection system 71 of the focal detection system 70 
Without producing dispersion, refraction, etc., the liquid 50 of the 1st optical member 81 and the immersion 
field AR is passed. Substrate P (projection field PA) irradiates in the state of a request, and the reflected 
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light La passes the liquid 50 and the 2nd optical member 82 of the immersion field AR, and is received by 
the light-receiving system 72 in the state of a request. If it puts in another way, when the detection light La 
injected from the projection system 71 of the focal detection system 70 will be received by the light- 
receiving system 72, the immersion field AR is formed in the request condition. Thus, based on the output 
of the light-receiving system 72 of the focal detection system 70, it is optically detectable whether all in the 
optical path of the detection light La are filled with the liquid 50. 
[0060] 

Moreover, as mentioned above, in the condition that the immersion field AR is formed in the state of the 
request, the detection light La injected from the projection system 71 of the focal detection system 70 passes 
a part of optical path [ at least ] of the exposure light EL which the projection field PA of a projection 
optical system PL irradiates, and includes the projection field PA. Therefore, the focal detection system 70 
can detect optically whether the optical path of the exposure light EL is filled with the liquid 50 based on the 
output of the light-receiving system 72. 
[0061] 

In addition, although it explained that the 1st optical member 81 and the 2nd optical member 82 were 
members which carried out mutually-independent here For example, an annular optical member is arranged 
so that the optical element 60 of the point of a projection optical system PL may be surrounded, detection 
light is irradiated at a part of the annular optical member, and you may make it receive the detection light 
which passed through the immersion field AR and the substrate P front face through an annular optical 
member. The configuration of the immersion field AR 2 is maintainable good by preparing an optical 
member annularly and sticking the liquid 50 of the immersion field AR to the medial surface of an annular 
optical member. Moreover, in this operation gestalt, the 1st optical member 81 and the 2nd optical member 
82 may be formed by the optical element 60 of a projection optical system PL, and one, although it has 
dissociated to a projection optical system PL. 
[0062] 

in addition, the liquid contact surface which is an end face of the above-mentioned 1st and 2nd optical 
members 81 and 82 and the above ~ the liquid contact surface of an annular optical member - for example, 
since it becomes easy to stick the liquid 50 of the immersion field AR to the liquid contact surface of an 
optical member by lyophilic— ization-processing and considering as lyophilic, it becomes easy to maintain 
the configuration of the inmiersion field AR. 
[0063] 

Drawing 10 is drawing showing the condition that air bubbles 1 8 exist in the liquid 50 of the immersion 
field AR. As shown in drawing 10 , the detection light La which shone upon air bubbles 1 8 among two or 
more detection light La injected from the projection system 71 of the focal detection system 70 produces 
dispersion, refraction, etc. Therefore, the detection light La which shone upon air bubbles 1 8 is not received 
in order to receive light in the condition of having fallen the quantity of light to the light-receiving system 
72 or to change the optical path. That is, when air bubbles (gas part) 18 are in a liquid 50, the optical 
reinforcement received by the light-receiving system 72 changes (lowering). Therefore, the focal detection 
system 70 can detect optically the air bubbles (gas part) 1 8 which exist in the liquid 50 of the inrmiersion 
field AR formed on the optical path of the exposure li^t EL based on the output of the light-receiving 
system 72. And the immersion field AR is formed on the optical path of the exposure light EL, and since the 
detection light La is a configuration which irradiates the projection field PA which is a part of optical path 
of the exposure light EL, it can detect whether the focal detection system 70 is based on the output of the 
light-receiving system 72, and the existence of the air bubbles in the optical path of the exposure light EL 
(gas part), i.e., the optical path of the exposure light EL, is filled with the liquid 50. Furthermore, the focal 
detection system 70 can detect the air bubbles in the optical path of the detection light La (gas part) among 
liquids 50. 
[0064] 

Here, cellular 1 8 A which is floating the inside of drawing 10 and a liquid 50, cellular 1 8B adhering to the 
end face (liquid contact surface) of the 1st optical member 81, cellular 18C adhering to the end face (liquid 
contact surface) of the 2nd optical member 82, and the air bubbles (un-illustrating) that have adhered on 
Substrate P are included in air bubbles 1 8. When air bubbles 18 exist in the liquid 50 of the immersion field 
AR, thus, the detection light La injected from the projection system 71 of the focal detection system 70 
[ whether the quantity of light (li^t income) to the light-receiving system 72 is changed by producing 
dispersion, refraction, etc., and ] Or since the optical path is changed and light is not received by the light- 
receiving system 72 (refer to sign Lb), the focal detection system 70 can detect the existence of the gas part 
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in the liquid 50 of the immersion field AR prepared on the optical path of the exposure light EL (air 

bubbles) based on the output of the light-receiving system 72. 

[0065] 

In this operation gestalt and the focal detection system 70 Since it is the configuration of detecting the air 
bubbles 1 8 in the optical path of the detection light La based on the output of the light-receiving system 72, 
The air bubbles 1 8 (1 8 A) which are floating can also detect the inside of the liquid 50 which forms the 
immersion field AR as well as the air bubbles which have adhered on Substrate P, or the air bubbles 18 
(1 8B, 1 8C) adhering to the 1st and 2nd optical members 81 and 82. Therefore, if it is on the optical path of 
the detection light La, the air bubbles 1 8 which exist in locations other than the optical path of the exposxire 
light EL among the liquids 50 of the immersion field AR are also detectable. And since a control unit CONT 
performs exposure processing, detecting the field positional information of Substrate P using the focal 
detection system 70, the focal detection system 70 can project the detection light La during exposure 
processing of Substrate P, and can detect the existence of the gas part in the liquid 50 on the optical path of 
the exposure light EL, and the existence of the gas part in the optical path of the detection light La. Of 
course, the focal detection system 70 can also detect the existence of the gas part in the liquid 50 of the 
immersion field AR also in timing other than exposure processing. 
[0066] 

Moreover, if the focal detection system 70 is on the optical path of the detection light La, since it can also 
detect the air bubbles 1 8 which exist in locations other than the optical path of the exposure light EL among 
the liquids 50 of the immersion field AR, For example, even if the air bubbles 18 which exist in locations 
other than the optical path of the exposure light EL move with migration of Substrate P in the inside of a 
liquid 50 during scan exposure, and it may be arranged on the optical path of the exposure light EL or may 
adhere to Substrate P and an optical element 60 Before the air bubbles 1 8 which exist in locations other than 
the optical path of the exposure light EL are arranged on the optical path of the exposure light EL by the 
focal detection system 70 or adhere to Substrate P and an optical element 60 by it, the air bubbles 18 are 
detectable. Therefore, before the air bubbles 1 8 which were floating the inside of a liquid 50 during 
exposure processing are arranged on the optical path of the exposure light EL, and Substrate P Based on the 
output of the focal detection system 70, it predicts that air bubbles 1 8 are arranged on the optical path of the 
exposure light EL, and Substrate P. For example, exposure processing can be suspended, or suitable 
treatment of driving an alarm can be performed, and the inconvenience which poor exposxire and a defect 
shot generate can be avoided. 
[0067] 

Moreover, since the projection system 71 of the focal detection system 70 irradiates two or more detection 
light La at each point of the shape of a matrix on Substrate P, based on the optical reinforcement (light 
income) of two or more detection light La of each, received by the light-receiving system 72, the focal 
detection system 70 can search for the positional information of air bubbles 18. Here, the exposure 
positional information of two or more detection light La of each is specified based on a design value. 
Therefore, a control unit CONT can pinpoint the location (optical path of the detection light in which air 
bubbles 18 existed) of air bubbles 18 based on the exposure positional information of the detection light La 
in which the optical reinforcement which carries out incidence to each light sensing portion of the light- 
receiving system 72 among two or more detection light La was reduced, or the information about the 
installation location of the light sensing portion of the light-receiving system 72 corresponding to the 
detection light La. 
[0068] 

Moreover, although the situation that some liquids 50 go out between the optical element 60 of a projection 
optical system PL and Substrate P, without fully filling a liquid 50, and the immersion field AR is not 
formed in it in the state of a request occurs and the gas field AG may be generated in the optical path of the 
exposure light EL as shown in the mimetic diagram of drawing 1 1 , the focal detection system 70 can also 
detect the existence of the gas field AG. In addition, the gas field AG is produced by exfoliation of a liquid 
50, a malfunction of the liquid feeder 1, etc. accompanying migration of Substrate P, In the example shown 
in drawing 1 1 , the gas field AG is formed in the about 82 2nd optical member, and the liquid 50 of the 
immersion field AR has not stuck it to the end face of the 2nd optical member 82 (contact). Also in this 
case, dispersion, refraction, etc. are produced in the interface of the liquid 50 of the immersion field AR, and 
the gas field AG, and light is received in the condition of having fallen the quantity of light to the light- 
receiving system 72, or the detection light La injected from the projection system 71 of the focal detection 
system 70 is not received. The focal detection system 70 can detect whether the existence of the gas field 
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AG in the optical path of the exposure light EL, i.e., the optical path of the exposure light EL, is filled with 
the liquid 50 among the immersion fields AR based on the output of the light-receiving system 72. 
Moreover, also in this case, since a control unit CONT performs exposure processing, detecting the field 
positional information of Substrate P using the focal detection system 70, it can detect the existence of the 
gas part in the optical path of the exposure light EL, and the existence of the gas part in the optical path of 
the detection light La during exposure of Substrate P based on the output of that focal detection system 70 
(light-receiving system 72). And when the gas field AG is detected by the focal detection system 70 during 
exposure processing, based on the output of the focal detection system 70, exposure actuation can be 
suspended, or a control unit CONT can adjust the liquid amount of supply by the liquid feeder 1 , and the 
amount of liquid recovery by the liquid recovery system 2, and can take the suitable measures of forming 
the immersion field AR in a request condition. 
[0069] 

By the way, before starting exposure processing after loading Substrate P to the substrate stage PST as 
shown in the mimetic diagram of drawing 12 (a) in case immersion exposure processing of the substrate P is 
carried out, immersion field formation actuation which forms the immersion field AR on Substrate P by 
driving the liquid feeder 1 and the liquid recovery system 2 is performed. At this time, a control unit CONT 
can judge the propriety of exposure initiation of Substrate P by performing immersion field formation 
actuation before exposure processing based on the output of that focal detection system 70 (light-receiving 
system 72), irradiating the detection light La fi-om the projection system 71 of the focal detection system 70 
at Substrate P. Namely, since the optical reinforcement of the detection light La which reaches the light- 
receiving system 72 falls in the immersion field formation actuation before exposure processing when there 
is a gas field AG without yet forming the immersion field AR fiilly as shown in drawing 12 (b) It is judged 
that it is unsuitable to judge that the immersion field AR is not yet formed fixlly based on the output of the 
light-receiving system 72 of the focal detection system 70, and to start immersion exposure processing as for 
a control unit CONT. And a control unit CONT continues immersion field formation actuation until the 
immersion field AR is formed in a request condition, and depending on the case, the liquid amount of supply 
of the liquid feeder 1 and the amount of liquid recovery of the liquid recovery system 2 are changed, or it 
changes an immersion field formation operating condition, such as moving the location of Substrate P. And 
the immersion field AR is fully formed, and when it will be in the condition that the optical path of the 
detection light La between the 1st optical member 81 and the 2nd optical member 82 was filled with the 
liquid 50, it means that the optical path of the exposure light EL between the optical element 60 of a 
projection optical system PL and Substrate P was also filled with the liquid 50 as shown in drawing 12 (c). 
In tiiis condition, since incidence of the detection light La injected fi-om the projection system 71 is carried 
out to the light-receiving system 72 by optical predetermined reinforcement, it is judged that it is appropriate 
for a control unit CONT to judge that the immersion field AR was formed based on the output of the light- 
receiving system 72 of the focal detection system 70, and to start immersion exposure processing. The 
control unit CONT judged that it is appropriate to start immersion exposure processing starts the exposure of 
the exposure light EL, and performs exposure processing. 
[0070] 

By the way, although it deals with a control unit CONT suspending exposure processing of the substrate P 
etc. when gas parts, such as air bubbles 18 and the gas field AG, are detected all over the immersion field 
AR which includes the optical path of the exposure light EL by the focal detection system 70 during 
exposure of Substrate P, as mentioned above It is possible that the situation that the detection light La is not 
received by the light-receiving system 72 by optical predetermined reinforcement occurs in spite of filling 
the liquid 50 on the optical path of the exposure light EL, and in that case, although immersion exposure 
processing is possible, the inconvenience which suspends exposure processing arises. For example, as 
shown in the mimetic diagram of drawing 13 , the detection light La3 irradiated by the clearance 58 between 
the edge section E of Substrate P and the plate member 57 prepared in the surroundings of Substrate P 
among two or more detection light Lal-La5 on which it was projected from the projection system 71 of the 
focal detection system 70 produces dispersion, refraction, etc., and may not be received by the light- 
receiving system 72 by optical predetermined reinforcement. Here, it is the annular member concentrically 
prepared in Substrate P, the plate member 57 has become almost flat-tapped [ the top face of the plate 
member 57, and the top face of Substrate P ], by this plate member 57, also in case it carries out immersion 
exposure of near the edge section E of Substrate P, under the optical element 60 of a projection optical 
system PL, holds a liquid 50 and can maintain the configuration of the immersion field AR. And although 
the clearance 58 is formed between Substrate P and the plate member 57, in spite of forming the immersion 
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field AR good, light may not be received by the light-receiving system 72 by optical predetermined 
reinforcement, and, as for the detection light La3 irradiated by the clearance 58, the inconvenience to stop 
produces exposure processing based on the output of the light-receiving system 72, as for a control unit 
CONT. Moreover, although the configuration in which the plate member 57 be form be also consider, in 
spite of form a level difference between Substrate P and the substrate stage PST ( Z stage 51) in that case 
and form the immersion field AR on the substrate P near the edge section E, the detection light La3, La4, 
and La5 irradiate by the outside of Substrate P may not be receive by the light-receiving system 72 by 
optical predetermined reinforcement. 
[0071] 

In that case, a control device CONT controls exposure actuation based on the measurement result of the 
laser interferometer 55 (refer to drawing 1 ) which measures the location of the substrate stage PST which 
supports Substrate P, and the positional information of the edge section E of the substrate P in the stage 
system of coordinates specified with a laser interferometer 55 (clearance 58). Specifically in the time of the 
alignment processing before exposure processing etc., the control device CONT is memorized to Storage 
MRY beforehand in quest of the positional information of the edge section E of the substrate P in said stage 
system of coordinates (clearance 58). And a control unit CONT carries out exposure processing, measuring 
the positional information of Substrate P with a laser interferometer 55. It judges because, as for a control 
device CONT, the detection light La refers to the positional information of the edge section E of the 
substrate P memorized [ whether it irradiates and or not ] by Store MRY near the edge section E of the 
substrate P including a clearance 58 during exposure processing. And when it judges that the detection light 
La is irradiated by the clearance 58, for example, even if the situation which the quantity of light of the 
detection light La received by the light-receiving system 72 does not fall, or is not received arises, a control 
unit CONT disregards the output of the light-receiving system 72, and continues exposure processing. By 
carrying out like this, in spite of performing immersion exposure processing good, the inconvenience of 
suspending exposure processing is avoidable. 
[0072] 

Drawing 14 is drawing showing another operation gestalt of this invention. The characteristic part of this 
operation gestalt is the point that the optical members 81 and 82 which can penetrate the detection light La 
of the focal detection system 70 are formed by the optical element 60 of a projection optical system PL, and 
one. And among two or more detection light La injected from the projection system 71 of the focal detection 
system 70, a part or all the detection light La are formed so that some (point) optical elements 60 may be 
passed among two or more optical elements which constitute a projection optical system PL, and the focal 
detection system 70 projects the detection light La on Substrate P through the optical element 60. Also by 
such configuration, the focal detection system 70 can detect the existence of the gas part in the optical path 
of the exposure light EL. moreover — the example shown in drawing 14 — each of the soffit side (liquid 
contact surface) of the optical members 81 and 82 - XY flat surface — abbreviation ~ it is an parallel flat 
side and is almost flat-tapped with the apical surface (soffit side) of an optical element 60. And the liquid 50 
of the immersion field AR is formed so that it may stick to the soffit side of the optical members 81 and 82, 
and the soffit side of an optical element 60, and the immersion field AR is formed to a large field between a 
projection optical system PL and Substrate P. 
[0073] 

And like the above-mentioned operation gestalt, as shown in drawing 1 5 , when air bubbles 1 8 exist in the 
liquid 50 of the immersion field AR, the detection light La injected fi-om the projection system 71 is 
received by the light-receiving system 72 in the condition of having fallen optical reinforcement in order to 
carry out dispersion etc. in air bubbles 18. Therefore, the focal detection system 70 can be based on the 
output of the light-receiving system 72, and can detect the existence of the air bubbles 1 8 in the optical path 
of the exposure light EL, and the optical path of the detection light La (gas part) among the immersion fields 
AR. 
[0074] 

In addition, also in this case, each of the optical members 81 and 82 may be the member which carried out 
mutually-independent, and it may be annularly formed by one so that the optical element 60 of the point of a 
projection optical system PL may be surrounded. 
[0075] 

As mentioned above, the liquid 50 in this operation gestalt is constituted by pure water. Pure water has an 
advantage without the adverse effect to a photoresist, an optical element (lens), etc. on Substrate P while 
being able to come to hand to a large quantity easily by a semi-conductor plant etc. Moreover, since the 
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content of an impurity is very low, pure water can also expect the operation which washes the front face of 
Substrate P, and the front face of an optical element established in the apical surface of a projection optical 
system PL, while not having an adverse effect to an environment. 
[0076] 

And when the refractive index n of the pure water( water) to the exposure light EL whose wavelength is 
about 193nm is called about 1 .44 and ArF excimer laser light (wavelength of 193nm) is used as the light 
source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 134nm, and 
high resolution is obtained. Furthermore, when what is necessary is just to be able to secure the depth of 
focus comparable as the case where it is used in air since the depth of focus is expanded [ be / it / under / 
air / comparing ] to about n times, i.e., about 1 .44 times, it can make the numerical aperture of a projection 
optical system PL increase more, and its resolution improves also at this point. 
[0077] 

Although the lens 60 is attached at the head of a projection optical system PL with this operation gestalt, as 
'an optical element attached at the head of a projection optical system PL, you may be the optical plate used 
for the optical property of a projection optical system PL, for example, adjustment of aberration (spherical 
aberration, comatic aberration, etc.). Or you may be the plane-parallel plate which can penetrate the 
exposure light EL. The optical element in contact with a liquid 50 by considering as a plane-parallel plate 
cheaper than a lens Even if the matter (for example, silicon system organic substance etc.) to which the 
permeability of a projection optical system PL, the illuminance of the exposure light EL on Substrate P, and 
the homogeneity of illuminance distribution are reduced in the time of haulage of Aligner EX, assembly, 
and adjustment etc. adheres to the plane-parallel plate There is an advantage that the exchange cost becomes 
low compared with the case where the optical element in contact with a liquid 50 is used as a lens that what 
is necessary is just to exchange the plane-parallel plate just before supplying a liquid 50. Namely, although 
it is necessary to exchange the optical element periodically since the front face of the optical element which 
originates in adhesion of the impurity in the scattering particle generated from a resist by the exposure of the 
exposure light EL or a liquid 50 etc., and contacts a liquid 50 becomes dirty By using this optical element as 
a cheap plane-parallel plate, compared with a lens, the cost of a substitute part can be low, and time amount 
which exchange takes can be shortened, and lifting of a maintenance cost (running cost) and lowering of a 
throughput can be suppressed. 
[0078] 

Moreover, when the pressure between the optical elements at the head of a projection optical system PL and 
Substrates P which are produced by the flow of a liquid 50 is large, the optical element may not be made 
exchangeable, but you may fix strongly so that an optical element may not move with the pressure. 
[0079] 

In addition, with this operation gestalt, although it is the configuration currently filled with the liquid 50 
between a projection optical system PL and a substrate P front face, it may be the configuration of filling a 
liquid 50 where the cover glass which consists of a plane-parallel plate is attached in the front face of 
Substrate P, for example. And this cover glass also constitutes a part of projection optical system PL from 
this operation gestalt. That is, it sets in this operation gestalt and all the optical elements that exist on the 
optical path of the exposure light EL between Mask M and Substrate P are made into a projection optical 
system. 
[0080] 

In addition, although the liquid 50 of this operation gestalt is water, since this F2 laser beam does not 
penetrate water when the light source of for example, the exposure light EL which may be liquids other than 
water is F2 laser, you may be the fault polyether [ for example, ] fluoride (PFPE) and fluorine system oil 
which can penetrate F2 laser beam as a liquid 50 in this case. Moreover, if it considers as a liquid 50, there 
is permeability over the exposure light EL, a refractive index is high as much as possible, and it is also 
possible to use a stable thing (for example, cedar oil) to the photoresist applied to the projection optical 
system PL and the substrate P front face. 
[0081] 

In addition, especially the configuration of the nozzle mentioned above is not limited and may be made to 
perform supply or recovery of a liquid 50 with two pairs of nozzles in each above-mentioned operation 
gestalt about the long side of point 60A. In addition, in this case, in order to enable it to perform supply and 
recovery of a liquid 50 also from the which direction of the direction of +X, or the direction of -X, it may 
compare with a supply nozzle and a recovery nozzle up and down, and you may arrange. 
[0082] 
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In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor wafer 
for semiconductor device manufacture but the glass substrate for display devices, the mask used with the 
ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon 
wafer) of reticle, etc. is applied. 
[0083] 

Moreover, although the aligner which fills locally between a projection optical system PL and Substrates P 
with a liquid is adopted in an above-mentioned operation gestalt The immersion aligner to which the stage 
holding the substrate for [ which is indicated by JP,6-124873,A ] exposure is moved in a cistem, The liquid 
tub of the predetermined depth can be formed on a stage which is indicated by JP,1 0-303 114,A, and this 
invention can be applied also to the immersion aligner which holds a substrate in it. 
[0084] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattem of Mask M is carried out [ method ] in the condition of having stood still Mask M 
and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattem of Mask M 
as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two patterns also to the aligner of step - imprinted in piles 
selectively and - SUTITCHI method on Substrate P. 
[0085] 

Moreover, this invention is applicable also to the aligner of the twin stage mold currently indicated by 

JP,10-163099,A, JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official report, etc. 

[0086] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattem to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
[0087] 

When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for the substrate stage PST and a 
mask stage MST, whichever of the magnetic levitation mold using the air floatation mold and the Lorentz 
force, or the reactance force which the air bearing was used may be used. Moreover, the type which moves 
along with a guide is sufficient as each stages PST and MST, and they may be guide loess types which do 
not prepare a guide. 
[0088] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each stages 
PST and MST, and drives each stages PST and MST according to electromagnetic force may be used. In this 
case, what is necessary is to connect either of a magnet unit and an armature unit to Stages PST and MST, 
and just to establish another side of a magnet unit and an armature unit in the migration side side of Stages 
PST and MST. 
[0089] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a fi-ame member as indicated by JP,8-166475,A (USP5,528,1 18), so that it may not get 
across to a projection optical system PL. 

The reaction force generated by migration of a mask stage MST may be mechanically missed to the floor 
(earth) using a frame member as indicated by JP,8-330224,A (US S/N 08/416,558), so that it may not get 
across to a projection optical system PL. 

[0090] 

as mentioned above, the aligner EX of this application operation gestalt — this application ~ it is 
manufactured by assembling the various subsystems containing each component mentioned to the claim so 
that a predetermined mechanical precision, electric precision, and optical precision may be maintained. In 
order to secure these various precision, before and afl;er this assembly, adjustment for attaining electric 
precision is performed about the adjustment for attaining mechanical precision about the adjustment for 
attaining optical precision about various optical system, and various mechanical systems, and various 
electric systems. Like the assembler from various subsystems to an aligner, the mechanical connections 
between [ various ] subsystems, wiring connection of an electrical circuit, piping connection of an 
atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that it is in the front like the 
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assembler from these various subsystems to an aligner like the assembler of each subsystem each. If it ends 
like the assembler to the aligner of various subsystems, comprehensive adjustment will be performed and 
the various precision as the whole aligner will be secured. In addition, as for manufactxire of an aligner, it is 
desirable to carry out in the clean room where temperature, an air cleanliness class, etc. were managed. 
[0091] 

As micro devices, such as a semiconductor device, are shown in drawing 16 With the aligner EX of step 201 
which performs the function and engine-performance design of a micro device, step 202 which 
manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate which 
is the base material of a device, and the operation gestalt mentioned above It is manufactured through the 
exposure processing step 204 which exposes the pattern of a mask to a substrate, the device assembly step (a 
dicing process, a bonding process, and a package process are included) 205, and inspection step 206 grade, 
[Brief Description of the Drawings] 
[0092] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is drawing showing physical relationship with the point of a projection optical system, a 
liquid feeder, and a liquid recovery system. 

[Drawin g 3] It is drawing showing the example of arrangement of a supply nozzle and a recovery nozzle. 
[Drawing 4] It is the top view showing a cellular detector. 

[Drawing 5] It is flow chart drawing showing an example of a cellular detection procedure. 

[Drawing 6] It is the top view showing the shot field on a substrate. 

[Drawing 7] It is drawing for explaining the detection light of a cellular detector. 

[Drawing 8] It is drawing showing 1 operation gestalt of the gas detection system conceming this invention. 
[Drawing 9] It is a mimetic diagram for explaining the gas detection system conceming this invention, 
[Drawing 10] It is drawing showing the gas partial detection actuation by the gas detection system 
conceming this invention. 

[Drawing 1 1 ] It is drawing showing the gas partial detection actuation by the gas detection system 
conceming this invention. 

[Drawing 12] It is drawing showing the gas partial detection actuation by the gas detection system 
conceming this invention. 

[Drawing 13] It is a mimetic diagram for explaining the gas detection system conceming this invention. 
[Drawing 14] It is drawing showing 1 operation gestalt of the gas detection system concerning this 
invention. 

[Drawing 15] It is drawing showing the gas partial detection actuation by the gas detection system 
conceming this invention. 

[Drawing 16] It is flow chart drawing showing an example of the production process of a semiconductor 
device, 

[Description of Notations] 

[0093] 

1 - A liquid feeder, 2 A liquid recovery system, 20 ~ Cellular detector (**** detection equipment), 
21 [ - Space, CONT / - Control unit, ] - The projection system, 22 A light-receiving system, 50 ~ A 
liquid, 56 

EX - An aligner, PL - A projection optical system, P ~ Substrate 
[Translation done.] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawing 13] 
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~8CJ4#ti|i&1flO^:frLTjSflE#tj^iggei{cSSK$n, IHHIK/X/U9A, 9B»4Ie1i|R1= 
ll^:f^LTf^«s(HIl|XSle2»CgEi^^$i^T^^-5„ 10 
[ 0 0 3 0 1 

^t^r^T5«^^c:^±. #ti^«3. ■»;^yxyv4A~4c. iHiiiR'ff4, stj^EHx/XyusA, 

ti^o i-T'ito-^. SKP7J5-x;^i^]{c^t!ji-^^l^(4, #t?^l=3St>-#fef^yXyU4 (4A 
~4C) ^^^^LT^S»#^?^ilgl7il^bfS^*:5 O^stg^^^^PLirS^KPirWFBlicft^S^ 
tl i> t t ^ HHiXyXyUS (5A. 5B) , RXJ^mm.'^ 6 ^ iff l,Xmi^5 0i!>im»^U 

5o ^PnxbT-^-r^^:&[^] ( + x:&(S]) (c£t£PSr^ffi)$*r*S^3fe^tT3^ 

-a-<C{±,#t^^<f:iO.#t^yXyU8A~8C,lH]ll3l'i=ll.S.t>*lHll|XyX/W9A. 9B^ 20 
fflv^T. jS<t:flt^S^S 1 St;5f^ft:lHlilXS^S 2 {JiJ: i9 ^flcs 0 <0#t*&S.t;^IEli|X;iS^T^^i^■5„ 

-r^i^p*). S*SP;a5 + X:^[6](;i^i4-r5^(:if4. #t|^*g=i o:S:t>*«^^yX/W8 (8A~8 

c) if\-Lrmt^mmmm:iA^hmi^5or-ismtft^iF. PLtm^pt(Dm\zmm^ti^ 

t t i) , |Hli|xyX^U9 (9A. 9B) . RU-^HSL^ 1 lSr:^^Lr^g#^50^5fg^^*:IH]lR^ 
m 2 icmitSL ^ K . UVX6 0 i:S«PtwW^^;t-rJ:9f- + X:i^|6]fCfKfti:5 OidSSStHS 
o rwi^Jc. «iJ»igSCONTf4. fS«s:«*&SieiS05?S«:lelilKSge2SrfflV^T. 

P(D#®i*-(^(c:ftoT^1go?^tb*rS]i:|^-::^r^(c:;fS^5 0^j5fc-r„ r<^»-g-. 

*»C3#t^yX/W4.tr:/hU-r#t^^tu5^<*:5 0(4S«Pco-x:*-|^---(75^ilb 

-;^S/J^$<T'^)fSflE5 0S^3&^r3 5 6(^:^S^c:#ti^-C?#S„ -tUT, jfe**|p]t-f£:t:.Tf0E«s: 30 
5 0^gE-r*-|S]^§]i3#x.^)ri{;iJ:i9. + x:^(^]. 3?.«-x*-rS](^i:'-^,p50D:(^rp]l'S« 

p^^«i-5^-^ic^i, u^xe 0(D5fesfflS7 t p t (Dm^mi^ 5 o xmit-r :l t 

[ 0 0 3 1 1 

I2l4ji, ^faittB§52 0OT«tB&1f^^^-r2p:®|aT-fcS„ SW^2lS.t>'§3t?^2 2»4 
S^3t^^PL<Dl->-X6 0co5tffig|56 OA. i-^£*:>-^lS:^3fe^mPL(7>StSP-h!Cjolt 
5S^««PASrXtt;^r^(cj*tfJ;5lc:iS:(t?)tb-Ci.^-5o SW^2 1f4. Ytt^lfi]lcM.Si 
1S|gc<^>SAtSi52 lASrWUrfcD, SltSP2 iAro-ttt^'nA»f>S«P»e:*tbT:^ffi3t;SS 

SM$tb?>, ^»^(oswiaJ2 iAd»t,si+^tt5i^tb3t<75S«p«®(^^-rsA«-^Stt 

^:tt^•4^[^^::^gE(c^^$^^Tv^2,„ S5t3S2 2(±. JStt^2i<DSWSl52iA(c*J-j^;i- 40 

5is»wg^gi52 2 ASr^L-rv^.5o is«a5 2 iA<r>-^fi^'ifit^^i&m^ntc^m^a. 

mi^^ /£ tUtmi^ 5 OSriiiai.-CS«Pro«BtfRltL. g3tlf|J2 2A{cS3t 

$ n -5 o 
[ 0 0 3 2 1 

a522B. 2 2C4:flrLX*5t9. Sltm2 1;6^^>©i^tH7t/5SJS#:>f©^?&(cSfcoTSlt 
i-5»SL)t«:. ^0§3t^fP22B. 2 2 C -r? ^ 3t (PfffiifMtU) $ tl 5 . 
[ 0 0 3 3 1 

Slt^2 lA^^>S#^^i^S1^i^:<D1$al)t<^p•^^ — Si5(^Mm*Li(4S:KP±(755*>u 

VX6 0c?35fe4Sa56 0A(C*fJ^?-t-S^JgJ ( S ^ ^ ^ P L S ^ Jgc P A ) \C ^ ki ^ iv ^ 50 
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p (o^miz'^m 1 8:6s#ffi urv^5^■g■. 8{cstt^n/c^m3t{i»sL-r 

!6sS3t§l52 2 B. 2 2C{cAStL, :ioltta7t{-*f^fi:i-5S^iaJ2 2AtcS5t^ix55t3S 
.5„g5tgiJ2 2A, 2 2B. 2 2 C <0 ^ tU ^ (t M 'M & S C O N T tii tl ^ itl 
. ^|J«^«CONT^iroS3t»2 2-t?;^tH$i^55t(03SSE^cS'3^^T, S^PJbJw^fS 

I 0 0 3 8 I 

r;iT-. $lJi^^eCONTii, S3t$e2 2B. 2 2CT•^i±l^i^■53t«3iS^c:a■^V^r 
»f&l8ro:*c#$^fiSr*«65ri:dS-e%s, ■gij^.tf. ^ it X <0 ± ^ ti: -p^ & x^ ^ 

o HJC. S3feL;t3t<D5SS^^ffii-6ri:-T?S«P±c5*fi:®il^fc!9(0^fai 8(^3:^ 50 



( 11 ) 



JP 2004-207696 A 2004.7.22 



[ 0 0 3 9 ) 

:l <D t t . StSP0XY:^r&]0&«*±U'-if^i*tt5 5 (Dtim^^^ ^ K> ^ ti ^ t t 
t>tc. 1 8lc:SttStL:rc«^a3t^S3tUfc:S3t§l52 2AOY*ll!*-f^{cibMt€>iae{fl[e 

i-5&K^#:^ufc?5. p\m mm c o N T ^ (D 1 B (DiSLfSi^^i: fid,mme:MR Y 

[ 0 0 4 0 ] 10 
[ 0 0 4 1] 

rrr*. iSSie^gMRYtClfi. S«PtC»UTF>Ffa<7:>^^^->^te^*t^-e/N:^->^:^s^ 
$ tt 5 7?)^ if 5 75^ CO M ^ 1 8 M -r ^ b # V^ ft $R tJ)^ IB ti ^ T V^ ^ o ^ (7) U ^ V ^ ffi , 
^f&l 8^0:*c#^^cS3■t5U^V^fitv fc^VMtlo(7)iy3 y h^H^SJ-oV^Tcomfai 8<0 

[ 0 0 4 2 ] 20 

«I»^gCONTIi. :afaitWSi2 0{r<t5^faita«S:^;dSf5fau#l^1tJ|^±-efe5;!)^ 
if 9 S: *« SiJ 5 ( ;^ 7^ 5/ s 6 ) o 

m x^ii . S CO /j^ $ v^ :^ 1 8 1$ 5 0 ^» ^ fl ^¥ L T ^ :® <Jf . ^ ?S l 8 

T-fc^^f^S^gP(7)S3t*iS^tc^T9^i:/^|^T*#5i:*^J»f-e#€)o i-^'.ctj-t,, $iJffli$geco 

NTJi. tfiitS^«MRY(CtSlt^tLTV>^m?&{-B|-r5L#V^'(it'tt#^#.BSU. :^f&1^m 
S2 0(7)1ttU*Sm(-S<5v^T. S®P^7:)^3t:^^^aS^t-^Tt:>^^/c:^^S^;^^>**lJ!^^-r5o ^^^B. 

30 

[ 0 0 4 3 J 

1 8;6^_tiSL^V^{e^^Tr-^Sir*^JifLfct. o$^9S^gP0^3t75^ia«]tc^T:h>^^ 

±X ^ ^ t mm L. tL h . 04*9. Mf&1860#ft{Cj:t)S«POK3t75>ig^tC?T:btt 
?i V> t *J »f L . SiJ P S C O N T . 0ij ;t ^ 3t m t* ^ »f L «9 . ^ V^ ^ 

:^»SDS^^Ill7j^o^^$^e^igSbLr. ?F^^fflWJt (L^v^fitJL^Ji) (on,iU^^^^ 

[ 0 0 4 4 ] 

rrr-. lll6(c:7r:-t-J:5J-. S«P±^7)^Sic^^V3 5/^^^SHC0'?:tL^*i^{-ov^Tii 40 
3ti-^m'^^CoV^T#x.5o rco:^-^, ;^7"5^>^S6^c::^3^/^TM^&18:aSJtl2L#V^ffiJl^/. 

^ecONTfi. S«P±OlS^(7:)v'3 y hffl^SHO-?:tt^tt(D®3t4'(-Mfai^^ttlSg2 

i^3 5/ b^^SH^^p-^^^^ — V(7)teOS$^:&Sfi§]{-^T*>n?:^;^>^of::v'3 y Y ¥1' 

3t ^? ^5 o 50 
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[ 0 0 4 5 ] 

^ ti X ^ i>> If ^ t>^ ^ m -r ^ z t X' t ^ o -eajx-tf. s«p±<os^m^PA<^^#si5 

#3&T-?S«:5 0<73SiJgi/iif(D^fP-g-;ii5;fei:TSrB^5 6£0 — gl5tc:jgf*:5 0;45|e^^^^-c/£l/^ 
2., Lfc/iSoT. ^iJ^f^BCONTIi, 1tai3tLeSrS3tUfcS3tSl52 2AO§3tSS*fc: 

, m^ii. mf^m^^mmil ^A-(Dmmx'mi^^m t 10 . p l t mm p t 10 

<7>ra(^je?<$5 0;as^*xTL*5 (*I</£oTL49) 

-Ct. ^Hi3tLiro3t8S/45^{tLTS:5fegP2 2A{w*tL-C#^AMi^tei^.c5„ ummmc 
ONT«. §3t«fiJ2 2A<^S)tigmic:«^V^T, ?5Prfl5 6<D?g<4:;4S§)tb5<7>*^aii-5:i 
tTlsr-^^^ :i<D<t5(w. ■m?a:^tiiti2 0(l, S^3t^^PLi:»«P^:(75WroJSft:5 0 

[ 0 0 4 6 ] 

r<0#-g-tC:}3V>Tfc. ^iJ^SIgCONTJi. S«P±<OlS^tO->3 hW^SHCO^tt 
•?r*^x<73^7t'f'(cffi^^aiiie2 0(rJ:Sf^9]^^<751^mSr^fv^. u--y-'T^g+co{4ffitfSiJ,^ 

^->3-^hffl^) SH' ^la^ggMRYdlEiS^So -tLT. Sl3t*[!fa$l•T^^C*5V^X 20 
[ 0 0 4 7 ] 

*io. ±aiLfc^e]^aisiei4. ?K«Jti-A5^c-cv>^7i^if5 7s»sr3t¥e<jtri^tiii-5«fifi: 

-e*>5-45. ^J^li. fK«:#tif^il«l(0#ti^«3^#^i(^y:^/W4{::^JtfcirES:W- (ggg^im 

4§-g-, JKe)ix:iS^i:TV>5i:¥iJWf-r5o 30 
[ 0 0 4 8] 

* . ft fa <0 J: p /Jn $ ^^ m * SB ^ fc' tt T- < . )ic^^iz^ fi:%.i^<Dtlf^ ( ^ ^ ^ ) 

l^3t^mPLO«feE{S!llc^^jc*s^o-CU*5®-&t>#^?>n5. r.5Ufc»-&-J;:t, ^tU 
3tLl/45S7t*|52 2ASc:>Pj-LT#^AM<^^i:)^C5fcfe. S7feSE2 2A(Da3t*Sm(cS<5VN 
S]^31fc^mPLc^^ffi{l(75M<*lfl55^(75fl-«^1taj-r^:ii:/45T-i:?)„ rcoipl^. ^ 

[ 0 0 4 9 ] 

WJiiftBJLfci^lc. S^7fe#*PLtS«Pi:<^ra(7)^PBl5 6(C^fc$ttfc?S#:5 0 40 
't'O^f&l 8^1^ai-5M?&:^W^2 0Sr^(tfciC0T-. y< ^ - < 

^ - ;4S S ^ te ^ ^ tl. fc A> f 5 -^i^ *J »f i- 2) ^ h T- . ■gij x. iS' - >- ;4S Jg ^ tc ^ $ 

tbfcv-a V n "it- ^ i> f ^< ■< ^ (o h- ^ t v.x m^^tz.^ . fcavNttSTt^as^ — 
B.4^»TLTM^&^l^*-rsfc^t)<?^^!a;S^^te-ri:v^-^7t^0;«^r^fe•t-i }:.t^x^ 

[ 0 0 5 0 1 

iftB^Lfc^s. ?Kfls:5 o'^■^;l^?a>4s#®LTv^5a■&{^:*5l^T'b. z. <Dnm\^x\^ 

^m3tJ)5^W$tt5ri:(c:J;t9S^?^2 2T-S5t$^x53t©^^dS^{t:-r-5(^t?. 50 
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UTV^5t<^A>*S3tla52 2 B, 2 2 C(DS3t^*J-»^V^T*IJ8iJi-5r t t^«6t?fo5 
[ 0 0 5 1 ] 

2j:|IJSJi0fli-CI±. SW^2l{iS«P©^S:&Ifi]i:Sti^fc*[6]*»f>StgP{c>[tb 

p(c5!tLTYz^ffitq£ffic<^tii3t^s:iti-^«fi£ti-Swt'bT-#^, ^fc. y^mmm 

«P5rXtt;^r6]fc:^S-rSJ:^ilc:urt,J;v>„ *?2>VM:i, Yfi::^[*]tc:®055;;i;;}<.^}.3t^ 
£SPtcS#ti--5J;^)(CLTtV^. rcDi^/ji^fiKT-fcoTt. S«P^S(^Blf^«^m^ 

[ 0 0 5 2 ] 

#M2002-14005-^^fa. il^r^JF^ll-ieSlS-^^fB, i|#g8Bg57- 
117238-^<2^$a. ^PsB^^l 1-238680-^^iifR. i|#g^ 2000-97916-^<ii 20 
!|#^¥4-3 2 4 9 2 3*<i^^/j:if»;igg*^ttrv^-5J;9/£. mm :^ — P S T ( 

z;^^-v=5i) ±<o=s-ffi^^a(l^lB$i•^■fe>'1^^ffl^/^s^-g-l-t. ss$3t^^PL<75^smij 
^mt^x-mtz-r ^ t :t h ti ^ . r ^ u fc n- sy as w -tr > i^ -e ^ ^ l, r t+ ^ ^ 

>ioTL*5*3-?:ttd5fe5»-a-J-«i> «i;f&^H3SS2 0 m X ^ (O m M ^J: }f ^ ^ Hi 

[ 0 0 5 3 ] 

. * ^ 0^ (O gij CO HJfi ?K ^ »c o i/> -CEI 8 5: # b *s P, ift i- 5 „ T <o M m is 

SrfS!lil&'bb<»i«li&i-5, 30 

E8(4. S]^*^^PLro$feiffllf|5ia^^*^1-1ffl®lllT-fo5o I118^c*5^/^r. 

Ph<D^isn<D^^m^6oi:m^pt(Dmiciimi;i^5 0i^mtz^t\.xio^. m^p ±iz 

iimt$-5 0(Dmmm^ARAimi^^iXX\^^^. /^JSiaslwf*. S®P±tc?i5^*:5 0*#t^ 
-r5Wi^>'X>'l'4StlfS:KP±O>S£**:5OSrlH]lIX-t-5lElllKyX/U5{4 0:T^^tbTV>/.CV^o 
[ 0 0 5 4 ] 

>!t(6]LTV^5^-&tC0V^TiftP^-r5#. i|#|§2002-14005-^4!i^. 
16816*<i;t«. i|^MBS57-l 1 7238-§-^#, «Fgi¥ll-238680^<Jir# 
. 'l#gS2000-97916-§-^^, #^2p4-324923-i-^fB?'£f|:i^;T^^nTV^ 

m p L <D "f- 6 o\znf^i^x\,^^m-^hmmxh^„ 

[ 0 0 5 5 ] 

S3tiSBEXJi. S-KProSti:gW#?::^Wi-57::j--;<r;^1^tbm7 0«^^ix.TV^5o 

7;j-->{;;^:^ttim7 Oli. S^3t^^PLcDfS,^®^PA*i*A>-C-?:«OP5{|iJjc^tb^ix^ 
(te>tlTV^5SW^7 1 tS7t*7 2 t^^U. SM^7 lA^ib&i&P±(Omi$-5 0 ^ lf\- 
UTStSP^® (©3t®) (C#4fe:^I^*^b1tm±LaSrSt*b. »*gP±T'R*tUfcl^ttl 
3t (RSt3t) LaSr^*^7 2-^$5t-r5, *iJ«lil«CONTt4. 7;*--*;:^*^ai^7 0 

p«®oztt*[S](cfcMt?>{2:« (y :i- — :^ :^ i±m) Rxfm^^^m-t^. f£ is m 8 \c -r 
mxii. i&^m 7 1 RxfS:^^ 7 2 i-i & m p A ^ m Ay X ± X m (D ^ fi ^ iz is X i& 50 
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J|£ P A 4: A/ T' ± Y ftij w ^^ ^' {;i IS (t t> T i i/^ o 
I 0 0 5 6 I 

. mmp±i^mm<D^m9tLa^ik^i-^o t. f;L ^ ^ m 7 2 a m mm ^ <7) m ^ it^ c tz 

/4S-Ct-5o ^£iS . 7^ — *;^MHi^70rc>ffi^i:LT<±. ■piJx.(fiRfllB¥8-3 7 1 4 9-§- 
^ 7 OCO^ttJ^^^tcS^V^T. S«:^x-i^^ibi^eP S TD^^L.T*«:^7^-v?P S 

T«oz;^7^-v»5i imimm) ^ mm-t ^ :i t \z X <o . z^^T^-v'sitciisitsnTv^ 
5StEPfioztt:*rr6]jcj3»t-5fii:fi (:7d- — ;&;^ffia) . stJ«ex, eY:frit]Jc:j3(tSfi:e 

?rSiJ»-r-5oi-/^*>*,, z;:^v"-v'5itt. 7;*--*x^ai^7 0Oltai^S*(-S'i!<S!l 

m-^^mmLX&mP<^mm C^^t®) ^S^7t:^^PLSU^fS^*:5 0S:^LTfl^fi!c$^^ 
[ 0 0 5 7 ] 

;5-?)t^w$^^fc^ai?feLa^iigigprtg^<c^l3t^^fl5W8lt. ««p±T'SMLfcittb3t 20 

La%SJ®^^g/j;^23t^^f|J*t8 2^:*sg!:^tP>i^T^^5„ mi*^?S5«-8 lS05^23t^ 

i7fe*ifi5W8 i{i3fe¥*^6 oro-xmnrffig^tL. m 2 ^^^n 8 2 a^^m^ e 0 <r> 

+ X ftij Sa B ^ T *3 . ^ Jfe 3t E L CD 3t 8S S U« S « P W SUS Sr tf B ic: *3 i/> T , " 

mmm^AR<Dmi^6 0 iz ^ m'^ m m (b ti x , 

[ 0 0 5 8 ] 

^LT. ll8{C*-rj;5(-. S«PCD^3t*aS4'(C*5V^TI*. S^Tfe^^PL^iiilU 
fK«!:5 0^SS«P±{c:#t^$jx5„ ?t^^^6 0i:S«Pioraro®7t5tEL(03t 30 

^ <D mi^ 5 0 xmtc ^ fh. mm.p ±icii^^x mmmm A R-A^Rmmm p A<D^x ^ 
m 0 x 0 i,z.mm^mi,z.m 1^ ^ tttc t ^ . ^ (o m m m ^ a r i: m i^-r ^ m 5 o 1 
^U8iRu^m2^m^U8 2(D<am<o^fL^'ni,z!&m (mm) -r ^ x 0 ^£ -o x ^ o 
s«p±ti?Ka®«cAR*sfl^^^ix. mi^ 5 o^si^l5t^^a5«■8 1 Rxfm 2 ^^n^ 8 2 

P^WUi^ttfc^tttl^feL aSLD^^<OStgP±T-COKl^7feL a <03tSgWpt,^l^^gl3;|:;j-8 1 
i^23t^lfI5*t8 2i:c^rfltO3t8Sfi:^-CjKfr5 0T-SSf^^nSc ^^tti^LaCO^SS 

^tifcl^ttlitL a (4. K«jP±»S^3fe^5SP L<DS^ffi«cPA{^fiSI^$^^5J; 

$ tb T V '> 5 „ 40 

i^c*5, s^ffitgPAco^isy, !|*tcSi^ffi«PA{^*rL-cS«po*4*[6] (xtt:&[^) 

[ 0 0 5 9 ] 

mmmmAR:iimm^mxw^f^^tL. i ^m^u s i t^2 3fe^^*t8 2^rorai'*5 

70»gSt^7l75^t,*^tti$nfc1^a3tLal4. t5:a^eJlf'iif^^C^ri:/iC<, ^1 
3t^Sl5*t8l2S.t^^«Sffi«cAR©^#5 0SraijiLT»«P (SSjj^ffilgcPA) fcBffSl^tlfi 
T'fiB-W^tu, ^<75Slt7feLatt. ^»ffl^AR©?S^*:5 0St;«^2*^g|5*t8 2§riiiaU 
TS^*7 2(;iB'fM^^liT'S^$tt5„ 7;i--*Xl^m»7 0c73Slt^7 1 

*^b*ttti§ttfc^a3tLa;d5S3t^7 2(cS5t$ttS<!:t. ?BES®J«AR{4BFfa^^(^?]^ 50 
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^ L a (D ^ m 'P ± r m 5 0 X' m tz ^ tl X ^ f)^ ^ ^ t/t ^ m liCm m -t h ^ t *i X' ^ 

5 . 

[ 0 0 6 0 ] 

^it±v^ Lit X 0 . mmmm A R timmi)imxw^fiSL ^ ivx ?>^mic)6\,^x . -7 ^ 

-:^;^1^m^70(7)S#**7 lA^^*ra$n^1tlii3tLaJ4. S^3t^mPLtO^^«^ 

— ^a5^irjii§■r^)J:5^c/io•rv^5o bfc**oT> 7* — *:^|^ai^7 0l4, g:3t^7 2(;o 

r t ^5 T- t 5 o 10 
[ 0 0 6 1] 

■^^\z.wi.\-) xwL'&m.WL KR (nm^ ^ 0 ^w^<^ ^^UP: (r^t^mm^^mm ^ ^ ^ t \^ X 0 

3t^g|$$t8 lSt/^23t*SB«-8 2(iSJ^3t^^PL(C*rUT5)-aiLTV^-5*s, ©^3t^ 
^PLC03t^*^6 0 i:— f|ET?KJtP5tLTV>Tt,J;V^o 
[ 0 0 6 2 ] 20 
<Ct5, ±IElll. m2^^SP*t8 1. 8 20iSSffir-fe5fS^»ttB-^. ±fS^4^<0^^ 
a5«-<!Ofefft:«ttBSr0iJx.tfi^?S{k*!!;SL-C«jStti:i-5ri:«c±«J, «»«BJ«AR<D?Sft: 
5 OI4 3t^Sl5*i-<Oj«{*:S«iffi{;i^B3tLa<''J5fc«>, ®jtffil^AR(7>fl^i^i5:li«fUB<'i 
S . 

[ 0 0 6 3 1 

01 Of*. t0j»ffi«AR<D?S«s:5 O^rt-Sii^&l 8 7SS#SLTV^S^^il»Sr^-rll■r•foS<, 

@lOlc:^-t-i^>('. 7:^ — /!7;?i1tm^7 0(DgM3^7 lA^Pj|+tii$n.fc«S6:olttti3feL 

18(;:^fco^c^^W3feLaf±. g3t3^7 2lC3t*4r{£TLyt;bt^T-S3t$tl-5*». foSV^ 
t±^<03tK^fE^k$*5fcfe§:3fe$tt/£V^<,oa^J.fR^^i:5 04'^-i^?a(^fl£Sl5^) 18 30 

5 m -e- , §: ^ 7 2 IC § it $ tt S 3t ?fi S ^ ( iS T ) "T 5 „ L fc o T , 7 - 

tKAR(DfK«s:5 04'(c:#^i-5^?& (Mfl^lFB^)-) 18Sr3t^6<Jic4tl±ii-5Ci:^5-C'#^„ 
^LT, *S)S®«AR<4SS3t3tELO3tSS-htc:jgfig$tL-5'bC0-efc9. tfeai3tLaf4S)t 
3tEL(D3tSS(0-a5-efc5S:^ffi«cPA^fiilt-r5«J^feT-fc5 7ti6. 7^-*;^1^ffl*7 
0(4. S:3t^7 2cDa3;^l(c:S-:3VNT. iS5t7tELi7)JtS§4'l-*3(t5»^ fio^ 
»lv •t-/£*>*,^3t7tELC05tSg;4^*?g^*:5 0 X m fz. ^ i\.X \.-^ ^ ^ m^-^ ^ h X ^ 

So 7 -^^7 ta ^ 7 0 . ^i*:5 0(O5*>«ltB3tLa©3t8S'=f«!^ftt?a (^#:|fP 

[ 0 0 6 4 ] 40 

:i::-e. ttfaisttt. liliO'^. ;^^5 0^Sri*ffiUTv^.5^fai8A. Bi^t^^fU 
tfSlcDfiSS ^cM*UTV^5^SCf&18B. ||25t¥a6W8 2(?3S8ffi 

^ttS) {-#*UTV^5^f&i8C. XU«S«P±tc:^^3tLTv^5^?& (^12^) Sr-g-tf 
„ r(Dj:5(-. ?Sa:ffl«ARC0^^5 04'{-»?ai8;!i5#lt-t-5»-g-. 7;*- — *;?^1^t±5^ 
7 0<73fi:ttm7 1;4^e,#tttl^ixfc1tai7tLaf4. tfcSL^fflJT^'ceif'^^t:. S^m7 2tC*f 

^^;^cv^(D-e (^-§-Lb#flS) . — *:^«iai»7 0H:. S:3t^7 20|l^;'3^cS^v^T. 
g5t5tELW^K±^ci^;^tb^^TV^■5^KS««cAR©^^*:5 0tf<75^«:|a55>'(^?a) 

[ 0 0 6 5 ] 50 
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^m.'^m I . m 2 ^^uu 8 1 . 8 2i,zi^mLx\<^^%mi8 (isb. iso ah ^ 
:bAy.mmmmARi:^^-r^mi^5 0'pi:m-mLx\i^:b^mi8 (isa) htkm-t ^ 

mmc ON T (i. y :t - :h 7 0*^oTS«P(7)®fi£:St»»^ltt±lbooS3t«L 

3t3tE L£03tSS±(Ofg«i:5 0 ^ (O ^.W-U ^ <r> ^ M . «IW3tL a <^3t8Sfro^«s$|55^0# 

[ 0 0 6 6 ] 

*yS:. 7;*--;*:^t^lttjm7 0(4, ^a3tLa«D5tifS±-Cfotutf^ ?0E»mt^AR<O«[<*:5 

<0^4«l-#?ti-S^?ai 8 755^7t3tELro3t8S±{-iaS^ixfci'9. S«P^7t^m^F6 0 

X . 0iJ;t»4^i*:5.oq^S:?¥iSUTl/^fc^?&18;JS^7t7tELtD7feS§±^StgP±(cieK$ 20 
-7,1- — *;^«^ffl^7 0Ota;^^-S-^!V^T, ^?ai8/JSS3t3tELOJt8S±^S 

r i: ^5 X- # 5 . 
[ 0 0 6 7 ] 

:7;j--;«;^1i^^tti^7 0«St=r^7 l<4lg^(7?^ai3tL a SrSffiP±0-=5' h y 
g3tl:) ^c:S^^^T, 7;*- — ;&;^«imm7 0(4^jSl8CDfitait^^*it>-5ri:Xi5-C-#S 
fc;4SoT. $!l»i^«CONTf4, «IS:Ol^W3tLa<7)5*>S:3t5S7 2(7>#g5tl3Jtc:A*ti- 30 
3fe^7 2(^S^$BWiS«{4«{cBI•r^t*^^-a':5v^T. M?ai8<^{4B (M?&l8:ds#?t 
[ 0 0 6 8 1 

llIll<7)M5tllI(-* + J;9(c, S^^**PLC07fe^*^6 0i:a«PtcDPHT{c 
?Sfls5 O;05-t-^(-jtfc$tT.-r{^jK^5 QCO-|FP:45§]tT.TjSSfll^AR;4SF;fM4^cffiT-?i^J5S;$ 
ttncV^tftaiiS^^L.. SJt^tE Lc03t8g^t;i:mfl^ffi«AG;4S±fig$nS-BrHBtt/Ji^fc5j55. 
7j|--;{7;^<^ai^7 0f4. ^0«l«s:ffi«AGro*ft|*«iai-5ri:^j-e#5„ /i*3^#:tB 
t^AGIi. eiJx.(i*«P(D^ti)(c:#5?i$«^5 0(DfiJSt^?^<^#t|^ga 1 (O Wi Yfp ^ A t' \z 
J;cT±i:5o l2111{C:T^-t-^tlTM4, :^#:ffl«AG(4M23t*Sl5M8 2ia^(Cff^^!g;$ttT 40 
*5t)>?K?ftffi«AR<O^i$:5 0(4^2^^gl5W8 2(DK®»C?g« (^tt) UTI/^^£V^, :i 
©«-^»j::j3V^Tt5. 7;j--:^/;».^ffi^70roS^^7l*>t>MHJ$i^fc^U^3tLatt, jg! 
g®«ARroJB!«E5 0t^fl£®*iAGi:<D|!lB-e«5:SL^®Jlf^£if^^C. S3fe^7 2{C^ 

7 2^0tii;'3^cS'^V^r. *S?1^^AR<7? 5 *>a*3tE L©5tSSt"<0^^ffli®AG©^ 
i-/£*>*>^3t3tEL<07tSS*^?S#:5 0-e?SSfc$ttTV^5;5»5d^^^(iJ-r-5ri:*s-C% 
5o -0|&-g-{c:*5V>T'b. *iJi»^gCONT»4. 7;^-*;^:^tiim7 0^^oT» 

«P«^Di&eif^^^^taUooS?fe*!iSSrtT5fc*. (r> y * - ^ 7 0 (S3t^ 

7 2) cotb;^3(;lS-^^^T. «*gPcr>@3t'f(c:ll?t*EL£03feSS't'<^^^^§P^^co*tl^1^til 
^tLa(D7feS&'=t'0^^lSJi^co^«Sr:^tli-t-5Ct>jST-tSo -tLT. ^^tMSt't-^frffi 50 
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;^1^tB^7ocot±i;^3{cs-^^^-c. m ^ HM tftm i¥ ^ w ± L tz <o . m » m m m i X m 

[ 0 0 6 9 ] 

i)int>fi?>, ^(o t ^ . mm'^m c o N T it . 7*-;«7>^«im5i^7orosttm7ij:ij«^ 

Sii:7J5T-#^)„ ■rf£t>ib. ^7tMSm[<^?e!gtSi*ff^fi£W){fJw*JV^T. HI 12 (b) 

t(,7j^i-^(Wffi»ffl:®ff$;i£Sif^^^i|^^^Mi-5, -^tLT. mi 2 (c) tc^i-i^jc, 
ffllSAR^5-|-^{c®^K^ix-C. ^Ijt^aittS 1 i:ll25t * 135 *t 8 2i:OrBT<75^m3tLa 20 

coNTti. 7^ — ;t7;^i^m^7o<^g:3t^7 2cDai;^ics<3v^T. m wt w.^ A K m m. 

^ 3t *!!; a >Sr ^f 5 o 
[ 0 0 7 0 ] 

irCl^t?, JiKELfc<t5t-> £«PWS3t4't-*5V'>r, 7;*- — ;*7;^^tt5m7 0tcJ;oT 

m^^EL<o^m&-^tsmmmmAR<pic^mi 8^^^ffi*SAG^ro^f^«fBi>;is^fcB* 30 

ixfc:^-^-. $iJt©ilfiCONTt4^coS«Pc7>^?t^a$r^Jt-r?)^cD*n,e<^ff5;4S. ^ tt 

iC^-r i. ^ iZ . :7;^--;d:?^1^m^7 0OSttm7 l*^PjSlt^n;t^^<73l^ai5tLa 1~ 
L a 5(7)5^^ SffiP<^J^-yi^lf|5Ei:S^P(D^i9{C^ftfetl.fc>^I/ — hSB^tS 7 t <D m 

(omr^ 5 8 icm^ ^ ^tzi^tii^ 1^ a 3 a. mm m m ^j: if ^ ^ x ^ ^ m 7 2 m <d ^ 
^mx^^^jnf£\>^-s!m^-Ai»>^o rr-c. -tfu — h^U5 7itmmpi^^'t-vn'^i-fh 
ixtcm^uux»3^x. u — h 5 7 <D ±m t s ^ p <o ±m t it is. \t m — t f£ -o X is 

3t^^PLro3t^^^6 0 (DT icmi^ 5 o^^i^\.xmmmmAR<DM^^m!^x^^x 

0 iZ tt ^ X i> , -^rLT. S^PirT'u — Mf|5*J-5 7i:Oia{cBSP^5 8AS?i^^$n-CV^S 
ds. -tt^Rgilfe^SBtcfigW^tLfctfeajtLaaji. ^RSffi«EAR>iSS»{C5F|^fiK$n-CV^5{c: 

S*^7 2}cM^(^Jt;3Sg-eS3t$n^CV^^tBttd5fci9^ SiJIASIBCONT 
J*. S7fe^7 2cDt^;^^rS-^V^rB3t^a^ffIhL-CL4 5^fi5-a•^5^iC^■. T'U 
— ^^a5#l•5 7^b5ISfte>^^TV^/£V^«^'b#x:e5i^^.:i5^ a«Pi:a^;^7^ — 

PST (z;^7^-':^5i) i: (OWUzmma^m^ ^ fi. ^s/i'SPEjfi^^fOSSPilcuijSS 
««AR;dSJi5^$H-CV^5»c:fc#i5P>-f, S«P<0^fiatCfig|^$ix;5;^m3tLa3. La 
4 . L a 5 if S ?t ^ 7 2 tJ: ^ ;t © JtSfiS-cSjt^H^ev^pTtBttisfcs. 

1 0 0 7 1 ] 50 
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ffiii»T-co««p<7DJ^yv'a5E (^^^5 8) (o it @. m m t & <5 X . m^mi¥^mm-r 
McW6^i,zit. m ^i-im±mmm<or y > h mmmf£ if i^ts^f^x . mmmmcoN 

ti^BMR YtdlSti L T *3<c ^LT. »J»Sg«CONT(i, I/--tfT)^f+5 5(c:J;"9S 

m\Si 5 8Sr^tf£tSP<03is,i?«BEjSfil(C«^iai3tL a *SRS^^tl,TV^-5 7l^S=*»Sr. lEtS^ 
eMRY»;|B1t$ttTV^2.S«P<7>3is/>fg|JEO{aBm8lSr#Ba-r'5ri:-CW®r-r5o 

CONT*l, S:3t»7 2<73|±J;'jSr«mb. S3t*aS^,=^l^i-'5„ r^-T-Sr-iJCi?), jfiE 

0 ig T- ^ 5 o 
I 0 0 7 2 1 

-*:^«ltH^70ro1^ffl5tLaSrSili^tg''jJ5t*§|5*f8 1. 8 2:*SS^5t*»PL<0^^ 

T*3iJ. -7 it — -fJ 7. 1 0 \i. ^ -^rO3t^^^6 0Sr^^L-^^tm3tLaS:S^gP±^c:S 

fls:a5^<^^*IS:1ttt3i-?>ri:;45x-#?)„ lll4(C^i5:-r0iJT-«s *^Sf5t-t8 1. 8 2 

. 3t^la5«-8 1. 8 2WT*SffiSO'3t^iS^6 0WTSffiStc:«3iFi-5J;5{c^ttP,H. S 
[ 0 0 7 3 ] 

-tUT. mi 5fc:^-r<};^l-fSaffl*ffiAR<O^g{*:5 04'tcmfai 8;iS#l5Ei-5#-^{Ct4 

. ±faiiigif^fsi^«. sl^^7l75»b#t^±J$^^fc«lm3tLa<±t^^&l8»cs^:oTt^ca'^c 30 

1^ai3tLa<03tS&^"trjo|-t5^?a (^^^SP^) 18«*M^^ai-r5^i:*5T-#S„ 
[ 0 0 7 4 ] 

/£t3rcD^-^^;l*JV^Tt). 5fe^la5*t8 1. 8 2CD■?:^^^:•^^(4 2v^i;l3^3iLf::^fC#-efco 

T t> i V'> o 
[ 0 0 7 5 1 

^##:iK5tX#^T'Wa{-;>c»l-A#T-#5i:tt)(^. S«P±i07;^-h^v?;^h^?t^ 40 
^ *f -r 5 -^i^^ v^^lJ ^ o * fc, M tK « » ^ i" 5 S ^ 

[ 0 0 7 6 ] 

^LT. &«;SSl9 3nin@^WB3fe7tEL(C*J--t-^M7K (*) »®J>f^n(4}if£l. 
44tat)nT*5'9. S^3tELc05ti!li:L.TArF:3idrv'-=!'U — iJ-*3t (jS*193nm 
) SrfflV^fc^-g-. a«P±-t?H:l/n. -r/j^^P*JS^Jl3 4nm{;l®•iSft^^2$^^TiS5V^^^ 

S;4M»f>n5<, Hfd. »4^«; 1- It '<T*^ n f& . 4 4ffiF(e:t£:*c$ 

5t^^PL(DBiPSSc5rJ:0iiAa$-y:-5:ii:;!ls-et. ^ (n> ^X \>m'^^i?'^ l.ir ^ o 50 
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[ 0 0 7 7 1 

t-r5^-&l-tfc'<T-^r03:s1^3X h t'^ iS: < ^J: ^ t 0 m M. »> !b o -T ti: t> h . mt3tEL 10 
[ 0 0 7 8 ] 

ffiflss 0(^glctT,JcJ;.o-C^i:.SS]^3t^^PLro5feSg«05t^^^=^i:SffiPi:<^W 

3t ^ ^ 755 Si i 9 S @ {c @ ^ U T t J: v^ o 

[ 0 0 7 9 ] 20 

i> mmx h i . m ±^•£mm p (Dmm{^w-nw-mm*> h ^j: i> * :ff 7 :^ *) H if itik 

[ 0 0 8 0 ] 

fiSf*:5 0tU-C(4F2L'-1f3tS:iSii^Hg''£^J^»iji:7->,{bA}fy^-7">'U (PFP 
E) ■^y^ymm^t^/l'Xii'^Xhii^^o jK{i|£5 0i:bTfi, ^coflfetcifc, K3t3tE 30 

fc 5 o 

[ 0 0 8 1 ] 

*5 , ± IE =§- H IS Jl^ ffi *5 V^ T . ± k6 L fc y X /i^O fl^ (4 ^ t- PS ^ ^ 5 t. <^ r- < , 
0l)x.tf3feSa56 OAcO*ffllc:oV^T2«-CDyX/l^T'?^ft:5 0(7>#t|^x(4[Elil3l^tT'5 <t 9(C 

0WW«&St/lHli|XSrn5wi:;4S-C#5i9l--r5Jt«). W^yX/utlslUxyX/wiriTJ- 

[ 0 0 8 2 ] 40 

) ^ ® ffl $ ti. 5 . 
[ 0 0 8 3 ] 

fc-fR3feSIBSrSfflUT^/^5J)S, i^^spe - 1 2 4 8 7 3#4!^«{c:M^^i^TV^5J: 
- 3 0 3 1 1 4 ^ '^tk Wi I,- ^ ^ ^ n X ^ X 0 ti^ - 1^ ± l,Z m <D m {^W ^ ^ fSi \. . 
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[ 0 0 8 4] 

^^mmEXtLXit. ^ M t mm T> t ^ mm^m ^ M<D y< ^ - ly ^ 

izMi^xm^-r^^'ry-:/' TV K • :^ >c y ^f- :^ A <D m ^ m M. h M m X ^ ^ . 
[ 0 0 8 5 ] 

^ tz . . 4#MV10-163099-^^$R. ^#M^10-2 14783-^<2^$R 

. ^#^2 0 0 0- 5 0 5 9 5 8■^<2)^«/^tM;lP?3^$tl.TV^5U/-r>-;^'r■-v^M<^S5^tSgB 10 
id t> iS « t 6 o 
[ 0 0 8 6 ] 

S3t^gEx<^a«i:LTtt. m m p \^ m m ^ ^< ^ - > ^ m tft -T ^ ^ m m ^ m m 

^ mm \z h )m: < m m X ^ ^ . 

[ 0 0 8 7 ] 

SffiXT^ — ST-^^::^^:?^7=- — v^MSTfCLI r^r^ — (USPS, 623, 853 4 fz *iUSP5 

, 528, 1 18# fiS, ) ^fflv^^^^fl. ^r-^Tyv^^fflV^fc^r^*JlM*^J:t^*^ — U'>':y;^j 

^ tz i-x V T ^ ^ 1^ :^ :h ^ m tz m % m ± m <D ib h ^ m X h ^ o sfc. — v?p 20 

[ 0 0 8 8 ] 

#^-7"-v^psT. MST<Dmmmmt\^x{'X. zL»:^{zm^^mmL^tzm^:=^:^yh 
T. M s T ^ fgwi f e - ffl v^ T t J: cio^-a^. ^^F^ ^ ^ cb ^ ^ 

[ 0 0 8 9 ] 

S«:^x-v^PSTco^t!i(-J:t)^*i-5S:^7(:i> S^5fe^*PL^rfi:bf>^^v^J:9(c 30 

> ?$B3¥ 8 - 166 4 7 5-§->:^# (USP5,528,118) ^c:|^it$i^TV^5J:9^-, ^^U- — Ag|5 

*t^fflv^T^:K6^t-^ \zm^^ X h X o 

#ll¥8-3 3 0 2 24-g-<2^^ (US S/N 08/416, 5 58) fe ^ ^ tt T V> S i 5 , :7 
[ 0 0 9 0 ] 

^ ^ J>. h m ^mm--^ (D ilX lim(Dm \z ^ y ty j^m ^ (om^icx T.U 
[ 0 0 9 1 ] 
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0 4. 7'^<-(:^m^^X:^'r-yy' ( V ^ > V IL^ ^ /Kc^T^-f^^^XS. y< y -tr — 'J T. m. 
Sr^tf) 2 0 5 . ilkit y zf 2 0 6 ^ i: mx mm ^ tl ^ o 

[ 0 0 9 2 1 

O o 

in 3 ] mf^ y x/us^t^iiiiixy x/KDffia«aisr^-riiit?fc5. 
11114] m.m^m^^fn-tw-^mxh^, 
[05] ^?&^m#)iic^ — fiRi^^-r^n-^-^ - h mx h ^ o 
im 6 ] s^giOTv'g y hmm^Tfi-rw-mmx^^o 

im 7 ] ^ m m m ^ n ^ m ^ ^ m.m i- ^ tz ify <D m X ^ ^ . 

im 8 1 :$immicm?>m.i^ii^m^<r)--mmmm%:^irmx^^. 

[mi 01 ^ m i> ^ ^ m 7^ \^ J: ^ ^ i^"^ ^ ^ m m ^ ff: -r m X k ^ o 

[mi ll ^BS^Ci'ep. 5^i*^ai*(cJ:5.M#:g|I^^t±lS!)f'^«:*-rmT'feS, 
[mi 2] :*:^BJlc^g5^fls1tai^l-J:5m<*:|fi5^)-«lffiS)ft^^-rm-efc-5o 
[mi 3] *:^?^lc:i^?)^<*:1^aim^lft?^-r'5fc«)<^«^mT-fc5. 

[mi 41 :^?tmi,c^ ^ ^i^mmm <D -^mj^m^ Tp-rmx $> ^ o 

[mi 5 1 *^egtcfi^^^fls:1tai^l-J;'5fttf*:9J^5-«ltHlbft?r^i-m-C-fc-5„ 
[mi 61 it^^jSifls:7'yW;^(7)M3txgro-«aiS:^i-7u— ^^-hm-CfcSo 

1 ^ ^ oUi ?q 1 
[ 0 0 9 3 1 

2 1 ■• S #t ^ . 2 2 ■■■ ^ . 5 0 •■• i*: X 5 6 - ^ . C O N T - ©J ffll ii g . 
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